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17. Parastegodon B (c x ls 


Be fel ike se 


Cati 11 4F 2 29 Aaei, 4 29 A sexe) 


= 5 

Parastegodon JBit 192447, PMASHIic kD, JVWEEQRSW FO Elephas 
aurorae MarsuMoTO, 1918 % genotype £ L, Stegodon mindanensis NAUMANN 
BU Blephas planifrons Fauc. & Cauth. O—%$% referred species £ LT 
MELEE LOCH 2, auroras MILHNS 1 HHE Blephas (2 Kav ALAA 
SEOMEA KETC Stegodon MEO PUELOMBIC TET LOCKS. R 
Ly JEOBIASAS HC 7G ELGAR 2 AFG 1 Mich, genotype & LTA ASE 
ZEECDH 0, BL Stegodon mindanensis NAUMANN % FARORUT AMA Lada 
bs, Hlephas planifrons Fauc. & Cauty. CAA ) BAA IC AIPAC, AKO 
TEAKILERET B So)» UMM 7 SEAHEC ALDIR EM RODAWES, HE 
FLO HEADS ISS MEE SH, BORED ATNGS CDH O7e . JMS. BIC aurorae Fe 
IZ JARED Stegodon airawana Martin (c & ¢ Pc he c, Dierricu, MAareL se 


1) Marsumoro, H., 1929. On Parastegodon Marsumoro and its Bearing on the 
Descent of Earlier Elephant. Sci. Rep. Téhoku Imp. Univ., Sendai, Ser. 2 (Geol.), 
vol. XIII, no. 1, pp. 13-15. 

2) Marsumoro, H., 1918. On a new Archetypal Fossil Elephant from Mt. 
Tomuro, Prov. Kaga. Ibid. vol. III, no. 2, pp. 51-56. 

FRASTEAIL RFE RICA HIKES 

3) Drerricn, W. O., 1929. Discussion of Matsumoto’s papers in Sci. Rep. 
Tohoku Imp. Univ. Sendai, Japan, XIII. 1929. Neues Jahrb. f. Min, etc., Jhrg. 
19, 111, pp. 466-467. 
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lk aurorae % airawana © 1 HE{EABICIBeE FLL, Paras'egodon JB WHE 
OT, Stegodon gO synonym (cHHFNLBrk, RGlc CMH Para- 
stegodon te A)e\k, Stegodon & Archidiskodon (planifrons %@ts) Ic 
ASW ES ME BE RICHES, BORA Rn Mik Sb Lv —itic 
Parastegodon (LLL LOWMe BIC LOT, BE VIVENEDORMCH SZ. 
te LAT IC SMEDORMTCH S_. LIAKROM<, ABOFPPOEL LT, 
AAS GAREES COT, BORO BIC LC BERICHT 2 I ¢, IRE 
PAS & I~ S AO BH k—ERIC Stegodon & Stk CHZBIKCH Zarb 
iA D PRMD RVOCH Zo 

SRS IC HALAS LY aurorae CHL KRFOMAAW RM) SWHAAN SICH 
QKOT, Parastegodon /ROUIKE MELT ZCHOk, LAMAR L BARS 
@D Stegodon OBAMRIL WR) FPECH 0) BBR LOCHS, Es, Leiden fh 
Hoy tet SCAU CET DW 7c GARG ED IT Stegodon PASDS, ABEHNTEO 
ED BELE Stegodon ROPE L iH CHMEEL THIS, RAIS COED SZ Para- 
stegodon |x, FEFET SEO (lls WBECHS 6 

(WADLWH LRSAtlk, Stegodon © genotype #4 S. eliftii (Fauc. & 
CautL.) & aurorae 2—KRLMBKHELAT SC, USEBL, 
IL— Filtra Stegodon Orb, Hes HUAI OCH Y ,MWIEHEBRHULLRYO 
KPS5CHS. CUCMHAE RRC WOCH, WHEL CLES, Pare- 
stegodon JB % Wb Sb iO, UOMBEO ENA CH 2, Mtkic Ho 
CHBRKEIRCKOML, WBOMIc, WHORWIUE < , HAyHBE Ld. 22 
OOMEWACHO, DS SIRNAME BOFNABERIC LZ EWE VAD 
SLIUE, {1% Parastegodon Ome, WoaLeeAWEBRvVOCHS, 

TUR, KSA SOT Stegodon (airawana, trigonoce phalus, mindanensis) 
(L Stegodon MOC % WR) MEL LECH Z., Dunors OMe, EEE 
Siwalik © Stegodon £ OMPM£L BDH AALBSBs, TJanunson Ihc ky W 


1) Maaret, F. H., 1932. Contribution to the Knowledge of the Fossil Mam- 
malian Fauna of Java. Wetens. Meded., no. 15, 7 eLOo ve 
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KOMOx YD LW aN Ze, Osporn Of, Stegodon LIES, Siwalik © 
Stegodon 7 2—&WMRHOM( BT IERACHS. WL, MEMWLK 
LOR, B ORB L CH SM, insignis £ ganesa CHS, HATE 
© Parastegodon BOE [HWORic CHAK subhypsodont (c chest 
1e< > FRIAR DICH, , HORM SD BAT SB RICHES, Pr 
Bir Slt RA BSB & LL, Loxodont sinus &jik<¢ . PGE 
(LELIUIE ELC BEET , FILE, » MITC THEL » WARIS & 1S Y Jk, 
Zk, WORE Stegodon (CHPNUCHIALAM MA AL Para 
stegodon \C mindanensis DALTONS 2 HIE Stegodon Bic An ba 
FePS, ULOTRSPIAWIDE Codec MS LA Dierricn Sic HU, {UO 2 A 
kLREC, ASAE Stegodon © _bi43 fix Parastegodon (c AA, 
EF SORMOGCHS. MEMNOBAOMT S Stegodon & Parastegodon 
EFS% OCS Bo 

Parastegodon |(kK® 7 fie Str 

1. P. aurorae (Matsumoto) 

2 . mindanensis (NAUMANN) Matsumoto 
8 . trigonocephalus (Martin) SHIKAMA comb. nov. 
4. . airawana (Martin) SHIKAMA comb. nov. 
5 . akasi tensis TAKAL 
6 . infrequens SHIKAMA 


Ub 


Re) a) ache el easy ens) 


. kwantoensis TOKUNAGA 


1) MICE FEAT KO Parastegodon sugiyamat ToKuUNAGA, 19385. 75H So, 
Kick Sz, airawana CAML, BEORMREREDOTRRBIC KY MS SL — HEMP 
4% enamel plication A4MRIF IT —bePRe AL, FIER OTES EEE L 
IGH & AMS S LIB ~ Sarin vs, PEBAS Be BRD, PR PEAS FA Lg oC 
HSo sugiyamai COV CARRE SHEL VATS 
RK, Muzic Stegodon trigonocephalus praccursor KOENIGSWALD, 1933. 25% So 
S. t. trigonocephalus & Y kite MiP & SA THHS o 
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AJBlk Stegodontinae Osporn & Mammontinae Osporn  “PHYAILEPE % 
ASI, Stegodon & Archidiskodon, Parelephas S24 Et BURIC DZ, PAS 
LI- CFB BAe MB IELVEE IC, Stegodon LIT SBKOVMALIBG 3, 

FERGIL AS-2 KA CHAO Db, 953 KARE CHELSIE, Rec 15 ic 

TS Stegodon ClskHs 2 KAWEBOMITY 8, 53 KAWORBME 13 
LF CHS — CPIVFIEBR< D, 100 FEPORE CPEAIEE) (4 3.5 DLE, RRC 6 Ic 
#272, S. cliftii (74 3, 8. insignis % 3, S. orientalis |< 3.5, 8. sinensis 
4 3.5, Archidiskodon planifrons (t 4.5 CH Zp b, PEYABEIL planifrons (c 
wore L, oe Diy 2 PLICHET ZUWD SZ, S. orientalis shodoensis Matsu- 
MOTO, 1924 (lek EER ¢ falas SS ALC He) D Zaid PEMABE 4~4.5 CG, Stegodon 
BAHIO LOCH ZLORCH SA, TAVH AED, IC ABIIC AZNE BO 
ALLE LBV CD % © 

ZAEOVEAILEET 2 IC BBR ADOBE RIAL CBS (CIE oo 

b. PRICILIRIC, PRIOLG, Archidiskodon age WD, BORAT 
ADOPT PEIEZME mesial expansion +ATIS y A 

c. BEKE, REDBTIL Ab 2 JaICoM, JAS kh x ERD, Lik ABOBD IE 
Wo Stegodon CiL—HKIC THES L < Jo HERWHEDSSSMYD Ze D fk TCA 
FETE IV TASTED SPEC! BAL CT, THOMA ACL, ADH LCE ZOCHS, 

Ge SAT VLA ES a CARE BRRBOE Ba Te BR PRE 9 

FURWIEIE ST NS & PEPE, RIC HS 2 KRENM, Th 38 KAMORG ORAS Limi kD 
FAC, BAKIC , Lik S FIBIC, Lik ZIWic MMT ZACH, CAEOMPBA 
(Ck S—PIOWANAAL Wika, eatagenensis ¢L-cMEHAL BEV, BEL, FS 3 
AAP AB ~15 (CC, HALES BORO RIL, Stegodon RHOBBL UC 


(1) AABCM: AA AF SPY OPEB. bh BEE 314% 373-4 BE, 
(2) Suixama, T., 1936. On Parastegodon infrequens sp. nov. from the Akasi 
District. ers 
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WIRE EOCH SD 5 D> SIGAMROACLKL OCHS 5. S. orientalis 
> 8. smensis OfV* LOBUWKODHUEETCH 4, (Owen (ck SQ) 
Parastegodon "fy, HO HARI ZY Olt, airawana, trigonocephalus % 
w& akashiensis © 3 fiCH A, airawana-trigonocephalus |L'RIC MFILEOK 
Ks WOE OTK kD S. ganesa (CHIT 4, akashiensis |LROK, S. 
insignis Blt A. planifrons iCBit S, IGARREEIGD Parastegodon & HAO 
Parustegodon (SER CHW UT %, HRIC RW CHS EMIS. HAO Para- 
stegodon 2s Archidiskodon & RAK Sst, P. infrequens KU P. kwantoensis 
(CRUTCH EN SRCHS, (ALMMIE S. orientalis C, ZL S. insignis Zs 
RED Bd. O MAA AAOR L hOPRD, HK orientalis OHO BARE 
TTL CHES, LET SET BARDS, ART SIC akashiensis BL ITW 


4 OP b ALE, insignis, orientalis, ganesa, airawana, akashiensis SRA BS (k 
FIC TABS MRD D SDS, SPSPSNIC AMS E Parastegodon (ck airawana 
ME GIES ei L , akashiensis-aurorae OKC INL, FIC infrequens-kwanto- 
ensis MIN RGASTET SERIC AS, 


RB 3A 


LT. f2OP RZ He mesial expansion x Lo 
Ta. POE, baits 2 AKAAICC 100 FE 5 ye 6 
Ta’. ais 2 KAO Bah 10, SOF EGR LPS, WEZEICH 


aS2L<¢ pie aueheh aetal Aeirel ators rararts) (ele (elie) o d= arid) eto) e, ofteceliaheltacesate © P. aurorae 
Ta’. EGGS 2 KAM OBI, SOPH Ly WEARERS D> 
SOS aa oie er as 0c eiwletona wie eins oi vioieee oe fe fo ves P. akashiensis 


‘Tb. PEPE LBS 2 AEC Cc 100 KEP 5 LF. 
ID’, LF 2 KABORE 9 TH 10, BABREIC-c, He 


PERE Stufenbildungen H) ------+++++-- P. trigonoce phalus 


(1) SurKkama, T., 1936. Note on Parastegodon akashiensis Taxa from the Akasi 
District. Proc. Imp. Acad. Téky6, vol. XII, no. 1, pp. 22-24. 
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Lb”. Egigs 2 AAMORM 9 PE 10, Pewee c, Hep 


jit longitudinal eleft ee P. mindanensis 
Lb”. bea 2 AED FE 9, ee FCI Gon sie herbherittes did av cieud P. airawana 


T. RO PRIA T DC FF o 
Ta. “Poia 2 KEHIC C PERE 100 FE 5 POE 6, PIAA 
Mom ODOR ee or Ui ee non. P. kwantoensis 
Ib. “PF ahess 2 XEIWNC CPBAE 100 Fed 4 538 4.5, BRAG 
Fe BPTI BA 3 ec cee ie tees ae tees eens P. infrequens: 


it AY i we, D 


Parastegodon OF GLE IL PEE PURBD Sq BAHAI Ze Stegodon 
& ELA BGRO RUC AN BN, RG ¢ bombifrons & Miki S Stegodon kv, 
Upper Pontian (CJR LREOCHSL5L an, EE—AADS MOS 
&Y, Archidiskodon & (LMBAIR CH S2, Parelezhas OiUCHS5L 4H 
CHES o MT CULO RRO F (LEGO MUNI L HGS Z . Parastegodon (yk 
Bilt & CRF LCIRS L, FAKICHHOLOL BA bik, Archidiskodon 
“P Parelephas & OPIHIL EH -> (4 BE BI RROD, Ric f§, Mammontinae 
Osporn, 1925 & BHIRD SBILHECH 3, MAGTLORY BES ¢ ILO Mammon- 
tinae (CARLA ELE SHZOCBHHE 54, Mammontinae ic At 3d» Stegodontinae 
CAMS DNL Z Lassi HACHEo . PARR LO PAWL HOC BSRCH SZ, 
Aikts LD Archidiskodon &HMABDOREICHABEV, 

Archidiskodon (proplanifrons, subplanifrons “) (£7 7) DICH WwCRA 
Ly -EEBRESTHEO TSE, PEM, ORB MIAN BERIC FEO, BRYN D> B EBACE ES, SIIB. 
2 CCHS AEDT DHL Fe WKY PEM RCD Bo HERERO FRR IC ME 
OCW 7e & ILA S ROSMAN, BLED IGACPEES, THICUBYE, WERCIBYESED 4G 
UAW IC Hw-C Stegodon OF w XI HHL WK CHES, AAIc 
Parelephas protomammonteus ON Pee FLIC AAS TF S— EB S_EABRERHIEIC IA 
WT Stegodon ORG —OMAGASAL, Ashe S FPILEDBEIC PoC, insignis 
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Parastegodon JB ' BE vw 


Parastegodon, Stegodon, Archidiskodon Oil Sai 


Siwalik Series 


? S. bonlolensis 


India Malay China 
(Martin, NAUMANN, (Horwoop, YOUNG, 
(PiLerIM) MaareL, KoENIGSWALD) | GRANGER, MaTTHEW) 
on! n 
— wn 
Narbada F & 
am 4 
: B : : : ; 
»| © ganesa 5 | P. mindanensis a S. orientalis 
~ = 
* . . . oO ° . 
&E) S. insignis 5 P. trigonocephalus | += | S. sinensis 
o CS 
S : S 
= 8 & trigonocephalus | 2 
or, tes) 
aN Keane i) 
aa g ey P. airawana 2 
© a o 
=) 


Nippon 


? S. ortentalis 


Sikisima 


S. orientalis 


S. sinensis 


S. pingorensis 


P. trigonocephalus 


? S. orientalis 


© = praecursor 
-— 0 rang err 
& g P. airawana q grand 
- 2 E 
& ‘ S 
Be d A 
| A. planifrons & A. planifrons A. planifrons 
Aan q 
So] S. cliftii Aas 
& §| 8S. bombifrons ae 
SS Oo 
aS Z 
ee 


Mizuho 


P. aurorae 

P., akashieneis 
P. kwantoensis 
P. infrequens 


Parelephas 
protomammonteus 


2S. cliftii 


Dhok pathan 
zone 


Ste olophodon 
latidens 


Hipparion 
Red lay 


S. ytishensis 
S. zdanskyti 


S. officinalis 


©, latidens 


ATL 


c, Archidiskodon ttn He U%e Parastegodon 73 GARE ROA Ic HOC 


E270 MAES Cid ECE E CPRRTE Le DS, ASE-PALHMBOMN , UAL 
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\o Clk sinensis, orientalis & UCIT LPeD 
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LMS. orientalis -P sinensis GO7 2 -BAPILLOTL & ) I CAFS 
ICHAEL eB Lv, Parastegodon DfEE. bombifrons  FZHAF ERE 
Wo 

HICH, BL CHES 11, ORO PRR i Pe STB AIC UES RAISE E 
eS 


Ah 


(Résumé) 
On the Genus Parastegodon 
by 
Tokio SHIKAMA 


Parastegodon is a valid genus, though it little differs from the genus Stegodon, 
and specialization is continuous from one to another. Japanese species of Para- 
stegodon are closely related to the Malayan forms of the so-called Stegodon (min- 
danensis, trigonocephalus and airawana); the latter like the former are distinct from 
the genotype of Stegodon. Parastegodon contains the following species; P. aurorae 
‘Marsumoro), P. mindanensis (NAUMANN) Matsumoto, P. trigonocephalus- (MARTIN) 
Surkama, P. airawana (Martin) Sarxama, P. akashiensis TaKat, P. infrequens SHIKA- 
MA and P. kwantoensis ToxunaGa. From dental and cranological characters, Para- 
stegodon is classified into three groups of airawana, akashiensis-aurorae and in- 
Jrequens-kwantoensis. It is an oriental stock, having intermediate characters bet- 
ween Stegodon and Archidiskodon. In Japan it seems to have dissappeared at: 


the end of the Tertiary owing to its catagenetic declination. 
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18. ~pZFIFELVHA Crassatellites foveolatus 
(Sow.)” OBOMEIC HT | 
BY He Le Ws 
CHAN 11 4 6 A 18 Haka 6 i 15 HEH) | 


C1) See BENET RVEK > UR 2 SUL AIC HEY CPE LS 
KEEBSS. UC OMPHREPELIIC Bo CIR BIAS 4 Mill ARTY 5 eA 
DEAR FE CMEBE HK CNA EA EICHET BVT 7 EY RAL 
HI-BeT S ERE RNC DSA, ABEIC CAMO ALANIS tis (Concentric 
ribs) Df) IC2<¢ Heth) (Radial ribs) P&RMOCHZOCHS, LAL 
OARFARIL IS Ze < B55, 6, 7 [lA 45S 1C BOT ELK El Cras- 
satellites foveolatus (Sow.) IL BUEPEDIC k OC 2 Ot OMA AAT 
BL, FOND 5 BHO VAIDEU SEO DER AWKBEDABLRO- 
CHS, 

(ll) *7FF7eYHKA C. foveolatus (Sow.) (=C. yagurati MAKIYAMA 
1927) (£PRASEYC SAAC £ OCA PEDUEEAS £ ERVLORE GBD 5 OLE 
AP LIc#eSNRODRMCH S_ FREIC 1929 APR IC EO CAME 
OR a> b> RES ICSD, BIC CAR, (ARO Ma ASE 
(CARE A, BLASLIA DAUR IC REDE VRE & < , (CAT ATLIE TEK LE HY, 


(1) SAPIER OPHT-EE IC CASH D BLY (t fide Lamy 1914 Ic fé~ld, C. foveolatus (Sow-) 
1870 gsIE L&C. sulcata Rye. 1843 non Lamark, C. yagurai Maxrysama 1927, C. 
sulcata Nomura 1933 non Lam., C. kaneharai Yoxoyama etc. 2% Synonym 7rd % fil 
Dio HBG OPW IC Bus THRO SHE BM Leo 
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DiRBACA, Be SIRMAGE SN TIS 
CIT) JeKW OEM Le ARO FATEH 15 ICL, Tho ARic 
JEL TEV HCHS, ZEPARISHEMS LR L CINDER, SOTBM 
PETA HAUT BIC AR Loeb, TO CIRM SIC RIB rg KICIERIW 
FEAR PRO YL OCB CHIT S © 
5 4 |i PEA BNC 2s < POPE L A RRIC BIC BEL CS 
4 OMILBOH LY ile ORG (Carina) CHS 17M RY CH 33 
(CHEFS, SMITH EMS HO I (Interstitial groove, (Cc LO ChAT S 
NCHS, MORBAMALW~ I, Arca inflata Rve. (CHLS2P oC, A 
Was PAGe D, CORTMILITD> CH, HORA TILIUF L BIER THD, FS 
4 lal CA RIt BA LD RIC EIS PI CHEMKICROTHS, TPR Bich 
PRIC SEE LAMA CR VIKNEN CHS MCHEZLEORTEUWEOTA 
Bo 
Bs 5, 6, 7 tal i> eri RIAU SORES HINDB<, ZORMAL 
FeV WET Sk, bie Shim BEN , TALE FOR MO KS lk 
APRA GAL BP 5 IC MILI S © 
CLV) ROWE SSSR S Fe 0 EVAL AR IC CHT EE DO. THE 
RABE P CWS Lic MRILKOS 5 CHS, 
i) fF 1 WOME AC IS UABic BUSS, 
K (Konchinsehicht) +O ¢ HW TRAP CHER EA he BTS 9 
P(Aussere Prismenschicht) W(iv>KENRAELED GC, JRA ARBOR 1/3 
Ee HDORAGE ATS, 
Po(Innere Prism.—scht.) #@R}O/Be aL; JES ABHOR 1/3, Be 
k DADE tte 
Pm (Perlmutterschicht) PEeZt(s, FRRY 1/4, dhe. 
ZBL = AVVO PCAGHAD Light greenish gray © high order © 
iz BT ZOBCHTCRMILBD AG 
ii) FS 2 aOR -CIA RTO AA P ice Zsa, Konchinschicht o 


—— | VM )—-- 


v¥77€=YAHA Crassatellites foveolatus (Sow.) DAORRE ICH T 639 


FICKED BEBE ATH (G) £, BIC ZOPCULAE ES RERBOMD 
(R) dic 5NS, FO (G) hiHha 5 KSB cCH 0, (R) a BH MA 
DSM CHS— (G) (R) WROBMAIET ORIG L ¢ FPS 5 IC HON Ic 
HS ABOM CA ELBL OMAARE CNR LOCH), FRIAR 
C, WARE mS EMU CRVICKEL EY (Po) CBOTHS., BREHHO 
ZDEBSE Clk (Q), (R), (Po) tk En CHL BEIC (ISSO REG He L TASTE Oo 
LP LAO BNE OBB SALE Ze iin EO % -CICHTS 1 CT STD D> 
4 OVO S (LHAPER ER EAL TIS o 

CV) RO CUTS HES LO ARIC LON SICH CARL AEAIC 
HOA CHRIC HL ACC LI * BEDI BE BIE BP 5 IC 
HAL THSZPERSCEBSS, LPLEORBAICALRPIRVTI Fe 
vaAAIC HL SRRISHOCHEENKTCL EMDR, APETOAMORH 
(CH * BROT GE 50 FE) OR MEL HO BIC HO Chase LT eo 
ZOE Crassatellites, Glycimeris O-? 5 kK XONMOMRIC 8 (Crenature) 
EAT SHS BCA PAC BHNWCOBEL OD, WOM SOCK CORE 
BEOWCEEIMO > EN Crassatellites Bj CILABO AAA 6 AEP 4 
MORAL , ICIDAPEOBEAR 1 EL EABBEL, MLOMBICBOCIL Glycimeris, 
Sunettina, Cyclina, Astarte, Anomalocardia, Chione ete. > 1 Jy=B UKE eRe 
Leo DEAR SAE, THLE D CHSRM, LPLAMKOTL DE 
OFS & IE36 

1. Crassatellites JBCILE OPEL KM HOM PBC AHH MO BE 

ERLCHS, LEOROKSHLILZIWL, ARNE BIHAR S © 

2. Crassatellites Rv 77 eva AI it HOMO BELEK CA 


(2) KO 6 fhrbREizSlk 4 ECCHS— 

1. C. foveolatus (Sow.) 2. CO. nanus (Ad. et. Rve.) 8. ©. japonicus Dkr. 
(=heteroglyptus Pils.) 4. C. adamsi (Kobelt) 5. C. corrugata (Ad. et Rve.) 6. 
C. sublameliatus (Kobelt) 

(3) Crassatella sulcata “Solander”’, Barton Bed, Eocene, Palaeontographical 
Soc. Monograph XXIV, p. 170, Pl. 23, f. 11, 1870. 
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640 SY AE 


RICH LK UL CH YD CHS 2, 3 TALEO, ZEO BCH e FDI HAR 
Bo 

3. PRCKHMKAT SRO, APRON MP MRIC BAT SAAC 
BEA, fA LT OMA CK<, ARLE Crassatellites (CPt KK Astarie 
(2 FRESE), BMUZOMIC Anomalocardia (1 fi), Cyclina (1 Fi), 


Chione (1 fil) CK tEOBEE Hit vro A 
A. ROPBOACL DS SREP MBA HECHSS, (COMCHTHE 
AXIAL TCHS). 


fine 25 4 lalic ad > 5 RRASDS (bk LC HUIC PEM Le BRC lk, EO 
SIC MED KAAS DBI, LD» LAW S PR HES SHERI Ck 
fase¢_E@ Criterion LAN, HEICPEAZS Boring Core RLICMHENSZ— 
BT (CL VE IC ABUR EN“ > FEOTSRARORSEMMO MEET OM 
COMMS SNE CODERS. 
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On the Shell Structure of Crassatellites foveolatus (Sow). 
(Résumé) 
By 
Keinosuke Tan 


Snrface of the shell of Crassatellites foveolatus (Sow.) is ornamented only with 
concentric ribs; beneath this surface Jayer, there is a layer which is characterized 
by radial ribs. The existence of this remarkable feature has been found recently 
in the course of studies with the recent and fossil specimens collected in and 
around Taiwan, as is shown by the figures 5, 6 and 7 on the annexed plate. 
When the surface, concentrically ribbed layer is worn off, it gives rise to a feature 
shown by fig. 4 looking as if to belong to a different species. 

On examining under the microscope, thin sections, both transverse and 
_ longitudinal, of this and many other kindred species, the author has become 
confirmed of the fact that some of the shells with crenulated internal margin 
have a sub-surficial, radially ribbed layer, although in no other case the feature 
has been so conspicuous as in the species under consideration. 

Within certain limits, such a peculiar feature of shells may play an impor- 


tant part in the specific or even generic identification among pelecypods. 


Explanation of Plate 34 (9) 
Fig. 1. Longitudinal section of C. foveolatus (Sow.) 
Fig. 2. Transverse section of the same. 
Fig. 3. Transverse section of C. japonica DKrR. 
Fig. 1-3 Recent specimens. x 60. 
Fig. 4-6 Fossil specimens ejected from the mud-voleanoes near Takao, 


Taiwan. 
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~19.°°A New Roe-deer, Capreolus (Capreolina) — 
mayai, n. subgen. and n. sp. from 
the Inland Sea of Japan. 


By 
SHIGEYASU TOKUNAGA and Fuyus! TAKAI 


{Read June 18th., 1935; received July 6th., 1936] 


During the past half century Mr. Ukiti Maya, a resident of 
the city of Takamatu, has been collecting mammalian fossils from 
the Inland Sea of Japan. Last year he contributed his entire 
private collection to the Faculty of Science and Enginecring, 
Waseda University, Tokyo. Upon examining these fossils now 
preserved at Waseda University, we found two specimens of a 
peculiar cervid which in our opinion belong to the genus Capreo- 
lus. The living species of Capreolus consist of the following 
three, namely, C. caprea Gray, C. bedfordi THomas, and C. pygar- 
gus (Patuas). Of these C. bedfordi and C. pygargus now live in 
Northern China, Manchuria, and Korea. The primitive Roe-deers, 
Procapreolus latifrons ScuiossER and P. rutmeyert SCHLOSSER, 
were found amongst the Hipparion Fauna of China.’ This report 
deals with the first occurrence of the genus Capreolus in Japan 
Proper, living or extinct. 


Genus Caupreolus HAMILTON-SMITH, 1827. 
Subgenus Capreolina Toxunaca and Taxal, n. subgen. 


Antler comparatively large, simple, rising together and almost verti- 
cally from the crown of the head and forming a single dichotomous fork. 
The first tine, which develops from the anterior surface of the antler at 
a point more than one-third of the total length, curves upward, making 
an angle of 70°-75° with the beam. The beam curves anteriorly, while 
its top indicates an autero-inner divection. The burr is prominent and 


(1) M. Scutosser, Tertiary Vertebrates from Mongolia. Palaeontologia Sinica, 
Ser. C, Vol. I, Fas. 1, 1924. 
O. Zpansky, Fossile Hirsche China. Palaeontologia Sinica, Ser. C, Vol. 
II, Fas. 3, 1924. 
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circular. At the part just below the first tine, the fore- and aft diameter 
is larger than the side-to-side one, its cross section being somewhat el- 
liptical in shape. Although at the middle of the beam the section is 
subtriangular, near the top it becomes elliptical again. There are several 
series of longitudinal irregular nodules on the inner surface of the antler. 
Some of the nodules become larger and form tinelets. 


Upon comparing the present antlers with those of a living 
Roe-deer, it was found that the present ones are intimately related 
to those of the Hippocamelus group, and should be included in 
the Capreolus group. Judging from their size, bifurcation, and 
surface ornamentation, Capreolina somewhat resembles Hippo- 
camelus, a South American Guemal. But on account of the angle 
of bifurcation and of the curvature of beam, Capreolina differs 
from LHippocamelus. Compared with Procapreolus and the fre- 
quently described Capreolus, Capreolina has larger, more rugose, 
and single dichotomously forking antler. The second tine does 
not develop, but in Cervidae can often be seen several deformaties 
of antlers and degeneration of tines that are due to abnormality 
and to injuries to the organs. Our opinion therefore is that the 
loss of the second tine in Capreolina is due to these reasons. 
Since the surface ornamentation of Capreolina is more pronounced 
than that of the typical Capreolus, we regard Capreolina as a 
subgenus of Capreolus and believe that phylogenetically, Capreolina 
stand between Capreolus and Hippocamelus. 


Capreolus (Capreolina) mayat ToxunaGa and Takat, n. sp. 


Materval:—A right antler from the bottom of the sea, northeast off 
Kotuti-Zima, Kagawa prefecture, and a left antler from the sea bottom 
off Sirahama, Syodosima, in the same prefecture. Both specimens ave 
now preserved at the Faculty of Science and Engineering, Waseda Uni- 
versity, Tokyo. 

Description: —The right antler (Pl. 35 (10), fig. 1) is rather large 
and dichotomously forking. The pedicle is believed to be rather short. 
The burr is very prominent and rounded. The first tine, which is dama- 
ged, branches at a point 110mm above the burr and at an angle of 
about 70° with the beam, curving upwards. The beam curves strongly, 
first outward, then backward, and finally sharply forward and slightly 
inward. Transverse sections are shown in Text-figure 1. Several series of 
longitudinal irregular nodules are recognized on its surface, although the 
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Text-fig. 1. Right antler. x1/5 Text-fig. 2. Left antler. x1/4 


outer surface is rather smooth. Somewhat large tinelets issue from the 
antero-inner and postero-outer surface. 

The left one (Pl. 35 (10), fig. 2) is rather large and also dichotomously 
forked like the right one. The first tine, which is almost damaged, issues 
from the beam at a point 105mm above the burr, making an angle of 
about 75° with the beam. ‘Transverse sections are shown in Text-figure 
2. <A keel runs on the outer surface, which is smoother than the right 
surface. Two tinelets are present on its posterior upper surface. 
Dimensions :— 

Right Left 

antler antler 
Fore-and-aft diameter of pedicle just below burr-- 52.0mm 42.0mm 
Side-to-side diameter of pedicle just below burr -- 51.0 4% 42.0 7 


Fore-and-aft diameter of burr --+-++--++++--+e+- 13.04% 59.5 7 
Side-to-side diameter of burr -+--++++-+++-+2ee0e> 100m Zee OD 
Fore-and-aft diameter of beam just above burr -- 47.5 7% 43.0 7 
Side-to-side diameter of beam just above burr:--- 440 4% 43.0 7 
Fore-and-aft diameter of first tine at its base---- 415 7 49.0 7 
Side-to-side diameter of first tine at its base---:-- 39.0 7 30.0 7 
Distance from burr to first tine: -:+--++-++++++-e+- 150.0 47 122.0 7 


Fore-and-aft diameter of beam just above first tine: 44.0 7 40.0 7 
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Side-to-side diameter of beam just above first tine 47.0mm 34.0mm 
Fore-and-aft diameter of beam at its middle part-- 300 7 31.0 7 
Side-to-side diameter of beam at its middle part:- 46.0 ” 345 7 
Total length in straight line from burr to top -- 380.0 % 320.0 7 

Horizon:—Probably Pleistocene. 

Remarks :—Compared with the Pontian Procapreolus, P. lati- 
frons and P. rutmeyert, the present species differs entirely from 
it in its surface ornamentation, the size of the first tine, and the 
angle of the first bifurcation. In the Korean Roe-deer, Capreolus 
bedfordi, including the Manchurian C. mantchuricus, the first 
bifurcation occurs at the middle part of the total length, where 
as in the present species the first tine issues from the beam at 
a point more than one-third the total length from the burr, while 
no second bifurcation can be recognized. Several series of strong 
longitudinal irregular nodules distinguish the present species from 
C. bedfordi and C. pygargus. 

Bachofen-Echt has recorded the occurrence of Capreolus cap- 
reolus from the Pleistocene deposits of Wirtemberg, Germany.” 
Judging merely from its figures, it greatly resembles the present 
specimens in the somewhat large tinelets and the many series of 
strong longitudinal irregular nodules. 

The new specific name is given in honour of Mr. U. Maya 
who collected a large number of fossil specimens, including those 
here described, from the Inland Sea of Japan. 

Finally we take this opportunity of expressing our heartiest 
thanks to Messrs. U. Maya and N. Naora for much valuable 
information. . 


Capreolus (Capreolina) mayat IHWC GB 
S& kk BOR @ HF AT 


Pri) Capreolina v> fk WBE (, —RE fis. P—-Mis FAMED LAH 1/3 O 
2 BAIS. Capreolus CHE te BEAK hu TC HSB WIDGREIC HS LOL BR 
BAD. JAMES BVEICC £ (HEMEL ERIS IEC MRCS S, AMO PIMC CMS 
FIG & BS SB BRIS HES (KROES RIBUE & tS AMC BA OVERRAN DS Vo IE 


(1) Frh. Ad. Bacnoren-Ecut, Das Verkommen yon Capreolous im Plistozin 
Wurttembergs. Palaeontolog'sche Zeitschrift, Bd. 13, 1931. 
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TREO DALOIEKE ( VIREO TCHS, Capreolus (Capreolina) mayai % SEAS 
Mit. 

FLL RE D FA & LEW L, Capreolina B/E 2s Hippocamelus MB ICVERR tr BAPRIC  S SEE INS S 

Ld» LOSI KU FARE D IK UF ICIACHBDRYH ENS, Capreolina Wi Bla 45 
SREP CHSB37AY Capreoiu: BCBS 2,.OL Rtn s, BHOMOZRLBX 
EE SE, FELD FTI KURT PD PERE EINES £ So 

Ca; reolina HEBER te Capreolus (Rt Hippocamelus BewoUod 5%o0 zk Bit 
HS. TRIEPAYO Wiirtemberg © PARAL VIS re Capreolus capreolus 
LINNE (LASFRICLE Wah L IWILALS 0 


Explanation of Plate 35 (10) 


Capreoltus (Capreolina) mayai ToKkuNaGa and TaKal. 
Fig. la. Antero-outer view of right antler. x4. 
Fig. Ib. Inner view of same. — xt. 

Fig. 2a. Inner view of left antler. x4. 

Fig. 2b. Antero-outer view of same. x 4, 
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20. Molluscan Fossils from the Raised Beach 
Deposit of Takai, Tateyama-Hozyo-mati, 
Tiba Prefecture 


(Studies on the Fossil Mollusca of the Bésd 
Peninsula. No. 1) 


By 
Koit: SUZUKI and Kenicut ICHIMURA 


(Geological Institute, Faculty of Science, Imperial University of Tokyo) 


[Read June 13 h., 1936; received July 6th., 1936] 


Bivalvia 
1. Nuculana confusa (HANLEY), 1860. Rare. 
2. Barbatia (Lrigonodesma) yokoyamat (NomuRA), 1933... Rare. 
3. Anadara (Scapharca) inflata (RrEvr), 1844. Not rare. 
4. Chlamys (Chlamys) nobilis (Runve), 1852. Rare. 
5. Pecten (Pecten) laqueatus SowErsy, 1842. Common. 
6. Ostrea (Ostrea) denselamellosa LiscHKE, 1869. Common. 
7. Ostrea (Lopha) rosacea DESHAYES, 1836. Not rare. 
8. Ostrea (Lopha) imbricata LamarcrK, 1819. Rare. 


a ae: ae ee 


One of the present writers (IcHrmura), while surveying the 
geology of the southern part of the Bés6é Peninsula in 1934, has 
made a large collection of fossil shells from the raised beach de- 
posit of Takai, Tateyama-Hézyé-mati, exposed along cliffs on both 
sides of River Taki. The shells are excellently preserved and even 
the colour patterns are retained in many of them, though more 
or less faded. The number of the species determined is attained 
to sixty-four in total, which are distributed in twenty-eight species 
of Bivalvia, one of Scaphopoda, and thirty-five of Gastropoda, as 
listed below :— 


Tih 
9. Ostrea (Crassostrea) gigas THUNBERG, 1793. Not rare. 

*10. Lucina (Anodontia) bialata (P1LSBRyY), 1895. Rare. 
11. Codakia (Pillucina) pisidium (DUNKER), 1860. Rare. 
12. Cardium (Papyridea) muticum Reeve, 1843. Not rare. 
*13. Dosinia (Dosinella) angulosa (PHILIPPI), 1847. Abundant. 
14. Venus (Chione) micra (Piuspry), 1904. Not rare. 
*15. Venus (Clausinella) tivra Dituwyn, 1817 Rare. 
16. Paphia (Paphia) euglypta (PHIuiIpPr), 1847. Common. 
17. Paphia (Paratapes) undulata (Born), 1778. Not rare. 
*18. Clementia vatheleti MaBILur, 1901. Not rare. 
*19. Zozia abbreviata (GOULD), 1861, var, Common. 
20. Solecurtus divaricatus (LISCHKE), 1869. Rare. 
21. Macoma (Pseudometis) praerupta SAuispury, 1934. Rare. 
22. Macoma (Macoma) tokyoensis MAKiyaMA, 1927. Rare. 
*23. Macoma (Macoma) praetexta (MARTENS), 1865. Rare. 
*94. Macoma (Psammacoma) cantida (LAMARCK), 1819. Rare. 
*95. Macoma (Psammacoma) vestalioides (YOKOYAMA), 1920. Rare. 
*26,. Macoma (Psammacoma) awajiensis (SOwERBY), 1914. Rave. 
*O7. Tellini (Fabulina) nitidula DUNKER, 1860. Rare. 
28. Solen gouldi Conran, 1867. Rare. 

Scaphopoda 
*29. Dentalium (Dentalium) octangulatum Donovan, 1803. Abundant. 
Gastropoda 
30. Lemintina imbricata (DUNKER), 1860. Rare. 
31. Batillaria multiformis (LiscHKE), 1869. Rare. 
32. Cerithium (Proclava) pfefferi (DUNKmER), 1877. Abundant. 

*33. Cerithium (Proclava) kochi PHi.ipri, 1875, Rare. 

_ 34. Gourmya (Contumax) kobelti (DUN KER), 1864. Rare. 
35. Hpitonium (Lineoscala?) yokoyamai n. sp. Rare. 
36. Epitoninm sp. Rare. 
37. Leucotina Actaeopyramis) eximia (LiscHxKE), 1874, Common. 
38. Diala picta A. Apams, 186L. Rare. 
39. Odostomix hilgendorfi CLEssin, 1900. Rare. 
40. Odostomia shimosensis. YOKOYAMA, 1922. Rare. 
41. Turbonills dunkeri Curssin, 1900. Rare. 

. 42. Turbonilla approzimata Datu and Barrsou, 1906. Rare. 
43. Turbonilla multigyrata DUNKER, 1860. Rare. 

44,  Amathina tricarinata (LINNAEUS), 1767. Rare. 

45, Crepidula (Syphopatella) walshit (Hurmanson) Renve, 1859. 

PERE ee a Rare. 
46. Strombus (Canarium) japonicus Runvy, 1851. Not rare. 
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47. Strombus. (Canarium) succinctus LInNNE, 1768. Rare. 

- "48. Polinices (Neverita) didyma (“BoLtEN” Roprne), 1798. Abundant. 
49. Sinum (Eunaticina). papillum (GMELIN), 1791, _ Rare. 
50. Tonna luteostoma (Kisrer), 1857, a Not rare: , 
51. Rapana thomasiana CrossE, 1861. . a Rare, 
52. Pyrene (Mitrella) varians (DUNKER), 1860. - __ Ware. . 
“53. Babylonia japonica (REEVE), 1842. Common. 
54. Nassarius (Hinia) festivus (Powis), 1835. Not rare. ° 
55. Nassarius (Tritonella) japonicus (A. ADAMS), 1851. . Rare. 
*56. Nassarius (Niotha) livesrens (PHILIPPI), 1848. Abundant. 
57. Olivella consebrina. LISCHKE,. 187). Rare. 
58. Cancellaria (Merica) laticosta LopercKe, 1881. Rare. 
*59. Cancellaria (Narona) spengleriana DrsuayESs, 1830. Abundant. 
60. Cancellaria (Solatia) nodulifera SowmrBy, 1825. Rare. 
61. Clavatula consimilis (SmitE), 1879. Common. 
62. Terebra (Strioterebrum) lischkeana DUNKER, 1882. Rare. 
63. Terebra (Strioterebrum) bathyraphe SmiruH, 1875. Rare. 
64. Ringiclua (Ringiculella) arctata GouLD, 186). Not rare. 


All the species reported by 8S. Nomurs'’from the same place 
a few years ago are also coritained in this collection. They are 
marked with asterisks in the above list. Barbatia yokoyamat, Ch- 
lamys nobilis, Epitonium yokoyamar, Diala picta, Odostomia shi- 
mosensis, Strombus succinctus, Cancellaria nodulifera, Clavatula 
consimilis and Ringicula arctata have not hitherto been known 
from any raised beach deposits of the Kwanto District. Diala picta 
and Strombus succinctus are the first ones found as fossils in Japan. 

Looking over the above list, one can recognize that this fauna 
is composed in main of the species characteristic of the Japanese 
Kurosio fauna, that it contains no element typical of the Oyasio 
fauna, and that it is most closely allied to the recent molluscan 
fauna of the Pacific coast between Béosyi and Kii. Several species 
of the fauna have wide distributions in the subtropical and tropi- 
cal seas from the Malay Archipelago to Japan. Venus tiara, Zozia 
abbreviata, Sinum papillum, Nassarius livescens and Ringicula are- 
tata are such examples. Therefore, it may be concluded that the 
temperature of the water indicated by this fauna approximates to, 
or is slightly warmer than, that of Tatcyama Bay of ‘to-day, but 


(1) Sitihei Nomura; “ Mollusea from the Raised Beach Deposits of the Kwan- 
t6 Region,” Sci. Rep. Téhoku Imp. Univ., ser, 2, vol. 15, 1932; no. 2; pp. 65 (1)= 
141 (77). eS 
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by no means warmer than that of the present Kii coast. 

This faunal aspect is quite similar to that of the raised beach 
deposit of Zésiki™, about 1 km. north of Takai, as well as to that 
of the so-called ‘ coral-bed of Awa” developed along the southern 
coast of Tateyama Bay. But it is more or less distinct from that 
of the so-called ‘“‘ warm-sea deposit” of Kokubu, about 1.5 km. east 
of Takai, and from those of the raised beach deposits at Simo- 
huziwara”, Nagaoka”, Tikura, Seto”, Titose® and others located 
on the Pacific side of the peninsula. 

According to the Icnrmura’s field observation, the raised beach 
deposit of Takai can be correlated to those of Zésiki, Tikura and 
Seto, but it is a little younger than the “warm-sea deposit” of 
Kokubu. He has observed also that both sets of the deposits are 
set on the “coral-bed of Awa” with a distinct uncomformity bet- 
ween. As a result, the stratigraphical relation among the raised 
beach deposits of the southern part of the Bosé Peninsula is tabu- 
lated below :— 


) 


Shell-Beds of 
Raised Takai, Zosiki, Tikura, Seto and Others 


Ho!ocene 
Beach Shell-Bed of Kokubu 


Deposits “ Coral-Bed of Awa” 
(Shell-Beds of Numa, K6, Kasana, etc.) 


Pliocene- 
Miocene 


Basement Complex 


The writers wish to express their hearty thanks to Dr. Tetichi 
Kogayasur for his kind advices during the preparation of this 
manuscript and to Mr. Tokubei Kuropa for his great assistance 
in some of the identifications and for the loan of some recent speci- 
mens of Diala picta. Thanks of the writers are also due to Mr. 


(1) S. Nomura: Op. cit. 
(2) M. Yoroyama: “Mollusca from the Coral-Bed of Awa”, Jour. Coll. Sci, 
Imp. Univ. Tokyo, vol. 45, art. 1, 1924. 
S. Nomura: Op. cit. 
(3) §. Samer: “ Warm Sea Deposits of Tateno-mura, Awa”, Jour. Geol. Soc. 
Tokyo, vol. 36, 1929, no. 484, p. 502. 
(4) S. Nomura: Op. cit. 
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C. Uexr for photographing. 
Descriptions of Interesting Species 


14. Venus (Chione) micra (Pitspry) ‘ 
Pl. 40 (12), figs. 2-5 


21869. Venus crenifera A. ADAMS (not SowrrBy), Ann. Mag. Nat. Hist., ser. 4, 
vol, 2, p. 230, 

21882. Chione crenifera DuNKER (not SowrrBy), Ind. Moll. Mar. Japonici, p. 197. 

1904. Chione micra Pitssry, Proc. Acad. Nat. Sci. Philadelphia, vol. 56, p. 552, 
pl. 41, fig. 45. / 

1927. Chione crenifera Yokoyama (not SoweErBy), Jour. Fac. Sci. Imp. Univ. 
Tokyo, sect. 2, vol. 1, pt. 10, p. 456, pl. 52, figs. 9, 10. 

1932. Chione (Timoclea) ecreniferoides Nomura, Sci. Rep. Téhoku Imp. Univ., 
ser. 2, vol. 15, no. 2, p. 83 (19). 

Four left valves and one right valve were collected. 

Living :—Bosyti to Kytsyt. 

This species closely resembles Anomalo cardia squamosa (LINNE) 
and even it is not improbable that the former merely represents 
an immature stage of the latter. 

Out of Yoxoyama’s Chione crenifera from the shell-beds of 
Itikawa, Nomura has established a new species, Chione (Tumoclea) 
creniferoides. In comparison with the type specimens of Chione 
micra Pruspry, the specimens of creniferoides illustrated by Yoxo: 
yaAMA have certainly a less quadrated outline with a more strongly 
protruded posterior end and more numerous and finer radial ribs. 
But, among the Yoxoyama’s collection from the same locality, 
there are some specimens almost identical with the types of Prt- 
SBRY’S species, and the two forms are united into a continuous 
morphological series by many intermediate ones. Therefore, it may 
be understood that C. micra is tolerably variable in the outline and 
surface sculpture and C. creniferoides might be no more than a 
variant within this species. The continuous variation from C. 
micra to C. creniferoides can also be seen among a number of the 
recent specimens procured from Sagami Bay and kept in our Ins- 
titute collection (Pl. 40 (12), figs. 2-4). 

Chione crenifera described by A. Apams from the Inland Sea 
of Japan (Setouti) may possibly belong to this species. 

Incidentally, Chione mindanensis Yokoyama (not Smrrx) from 
the Upper Musashino Formation of Semata, Tiba prefecture, ap- 
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parently resembles this species, but they are different in the hin- 
ge nature and surface sculp| ure, and from which. it is suggested 
that the former may ‘be an immature form, of a certain species of 
the genus Protothaca, probably of P. jedoensis (LiscHK®). 


19. Zozia abbreviata (GouLD) var. 


Pl. 39 (11), figs. 10-18 
Cf 1861. Solen abbreviatus Goutp, Proc. Boston Soc. Nat. Hist., vol. 8, p. 26. 
Cf. 1861. Azor minutus DunKer, Proc. Zool. Soc. London, p. 425.. 
Cf. 1862. Solen abbreviatus Goutp, Oiia Conch., p. 164. 
Cf. 1874. Solecurtus abbreviatus SowErBy, Conch. Icon., vol. 19, Solecurtus sp. 
6, pl. 2, figs. 6a, b. 
Of. 1874, Solecurtus minutus Sowerpy, Lbid., Solecurtus sp. 11, pl. 3, fig. 11. 
Cf. 1888. Solecurtus abbrevi itus CieEssrn, Conch. Cab., vol. 11, pt. 3, Solenaceen, 
p. 93, pl]. 22, fig. 3. 
Cf. 1888. Solecurtus minutus Cimssin, Ibid., p. 94, pl. 24, fig. 4 
Cf. 1920. Solecurtus abbreviatus Yokoyama, Jour. Coll. Sci. Imp Univ. Tokyo, 
WOE BES Ghats les jon WUE jae 7G saree IIR Ss 
Cf. 1928. Solecurtus abbreviatus YoxoyAma, Imp. Geol. Sury. Japan, Rep. no. 
101, p, 124, pl.-19, fig. 12. 
1932. Psammosolen abbreviatus Nomura, Sci. Rep. TOhoku Imp. Univ., ser. 
2, vol. 15, no. 2, p. 90 (26', (parts). 
| Shell relatively small, thin, transversely oblong, slightly reniform, more 
than twice as long as high, compressed, inequilateral. Beaks situated at 
about the anterior two-fifths, contiguous, small, low, ineurved and turned 
backward. Dorsal margin nearly straight, being the arching very slight; 
antero-dorsal very slowly descending, a trifle convex; anterior end regu- 
larly rounded; ventral margin almost straight, feebly excavated in the 
middle, and strongly arcuate up to neighbouring margins; posterior end 
obliquely sub-truncated, making a sharply rounded corner with the vent- 
ral border ; postero-dorsal margin straight, scarcely descending. Surface 
concentrically marked with irregular incremental striae and provided with 
an indistinct groove running obliquely from the umbone to the posterior 
ventral side across the middle of the shell in addition to some very obso- 
lete radiating ribs and furrows; median radial groove rather rapidly wi- 
dening, and slightly or often even hardly depressed from the geneal sur- 
face, its posterior boundary more or less distinctly marked by a fine fur- 
row, but its anterior border obsoleted and sometimes scarcely discernible. 
Interior of the shell with an indistinct, broad, but slightly elevated median 
radial ridge, which is corresponding to the external groove and obsoletely 
boundered by two furrows, besides many fine and faint radiating lines. 
Museular impressions distinct but rather small, more or less irregularly 
ovate, the posterior one broader than the anterior. Pallial sinus tolerably 
large and broad, round or roundly quadrated, deep, approaching the me- 
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dian radial elevation but not extending beyond it. Right valve with two 
small, short, comparatively strong teeth, of which the posterior one is 
obliquely directed backward; left valve with one small but strong tooth. 

Several right and three left valves were collected. 

Living :—Japan (exact locality unknown). (Zozia abbreviata : Bosytt to 
Ryiikyi, Japan Sea, Taiwan (Formosa), China Sea, Philippines, Malay, 
Netherlands East Indies, Malacea.) ; 

Zozia abbreviata and its allies exhibit certain amounts of varia- 
tion in outline and sculpture. Recently, B. PrasHap™has ascert- 
aind that Macha sheepmackert Dunxer 1852, Solen abbreviatus 
Goutp 1861, Azor oblongus Dunxrr 1861, Azor solidus DuNnKER 
1861 (non Gray) and Novaculina andamanensis Presron 1908 are 
all synonyms of Zozia coarctata (GMELIN) 1790. 

The fossil shell from Takai is easily distinguishable from the 
typical form of Zozia abbreviata in its slightly more slender and 
evidently more inequilateral shell with a sub-triangularly protru- 
ded posterior end and a more obsolete and oblique medial groove, 
and its pallial sinus which is not extended beyond the median 
radial ridge. The proportion of the height to the length of the 
shell, the position of the beaks and the strength of the median 
radial groove are, however, variable to some extent in Zozta coar- 
ctata, Z. abbreviata and the fossil form of Takai in each (see 
Table). Z. coarctata illustrated by Forprs and Hantry™ is, for ex- 
ample, closely akin to the typical form of Z. abbreviata in its ge- 
neral outline, while the specimens illustrated by SowErpy’and M. 
Hoérnes” are similar to some fossil specimens of Z. abbreviata from 
Naganuma and Tumuki and also to the fossil form from Takai in 
regard to the. somewhat more slender and inequilateral shell. Since 
there is no specimen of Z. coarctata in our collection, this species 
may now be put outside of the discussion. The typical form of 
Z. abbreviata appears to be linked to the fossil form from Takai 
without any distinct gap. The collections of fossil shells from the 


(1) B. Prasnap: Siboga Exped., monograph 538c, 1932, p. 311. 

(2) Solen coarctatus GMELIN in Linnaeus, Syst. Nat., ed. 13, 1790, p. 3227. 

(3) Solecurtus coarctatus Forprs & HaNury, British Mollusca, 1853, vol. 1, p. 
259, vol. 4, pl. 15, fig. 3. 

(4) Solecurtus coarctatus SowERBy, Conch. Icon., vol. 19, 1874, Solecurtus sp. 8, 
ple2, tis! S: 

(5) Psammosolen coarctatus M. Hornes, Die Fossilen Moliusken des Tertiaer- 
Beckens von. Wien, 1856, vol. 3, p. 21, vol. 4, pl. 1, fig. 18. 
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Naganuma (Pliocene) and Tumuki (Holocene) beds contains such 
intermediate forms, a few specimens (PI. 39 (11), figs. 6-8) of which 
are very closely allied to the form from Takai, besides many spe- 
cimens of typical abbreviata (Pl. 39 (11), figs. 9, 9a; Yoxoyama, 
1920, pl. 7, figs. 12, 18; Yoxovama, 1928, pl. 19, fig. 12). There- 
fore, the fossil shell from Takai may securely be understood as an 
extremity of the individual variation, or at most as a subspecies, 
of Z. abbreviata. In our Institute collection of Japanese recent 
Mollusca, there is found a single right valve (Pl. 39 (11), fig. 10) 
from an unknown locality which is almost indistinguishable from 
the fossil from Takai. 

Zozia minuta (DuNKER), living now in the Philippines, can 
hardly be distinguished from a certain immature form of Z. abb- 
reviala (Pl. 39 (11), figs. 7, 8) from the Tumuki shell-beds. Fur- 
ther, it is also very similar to the fossil from Takai in the exter- 
nal feature, but its size is smaller and its posterior end is rather 
regularly rounded. The poor illustrations and brief descriptions 
of Z. minuta by DunKpr, SowerBy and CLESSIN are insufficient 
for accurate comparison. Unless DuNnKEr’s specimen is actually 
studied, it can hardly be decided whether his species represents 
an immature stage of Z. abbreviata or not. 

The dimensions of some individuals of Zozia abbreviata and 
its allies are listed below: — 


Q o es + { el nl o 
E See) ee | ee ee eee 
ele 5 BB el ao tee| Ba1Se Bieae 
5 “A a SiGe | oe 7 Oe neon ene eles 
q io) De Ree vo =O 
e 5 S) D4 = = Ss) oF Sob se 
a ol Hay oe 4 q athe) = H 
i) A B= ai on oo Si) OS) oie ee ne 
S) = 0g =| D © SS (sete) YS) 
x MRP 8) Shain ie: wea 
1) al al mG em 
Aiace RreEve’s spe- 
_ oUt! cimen (after| right|° — | 400.) 19.0 | S- 4) 247) 117 
(Recent) | Sownmrey) i 
: i} left | 2,2a | 43.2] 212] 60 | 2.04] 1.84] 139 
3 | Coast of 2 right} I,la | 43.2] 210] 60 | 206] 1.34] 13.9 
> 
5 Bosyti 3 y 38.4/ 190] 48 | 2.02) 1.34) 12.5 
eS 
= | (Recent) 4 y |-3,8a | 36.8 1-186 |) 46°] 1.98) 180) 125) 
5 v | 5,5a| 844} 171 | 49 | G01 | 1299) 142 
> CRS 
kf 552a | left |: — .| 43.0] 203] 55 | 212] 185] 128 


aathongky % 


K. Suzuki and Kk. 


IcHIMURA 


718. 


3 O° ay : 4 g gq s é 
5 Boece.) S| 8 hh BS eee 
2 sj z hpi begin A | 8B /8* seas 
3 a 4 wf AS | EL |g. | Le eS Els te 
Biihiaes 8 o |) tae 1S | 2+ os Pa sess 
eyo s | lSe| | 2) 3 | 22 |g? "84 
bas Ne a ee a oe 
Naganuma| kf 552c |right| 9,9a |42.1 | 21.0 62 |2.00 |1.20 |147 
(Upper | Kf552 | 7 | — |384 |183 | 52 |210 |126 [135 
, | Pliocene) | kf 552d | left | — /383 |180 | 50 j21s 125 |13.1 
a kf 55% |right|.— (30.5 |148 | — |206 [152 | — 
s 
= kf 5550a | left | — |2967 |132 | 29 |202 |143 |109 
Tumuki | kf5550b |-left | 6,62 [206 | 98 | 24 /@30 {158 |114 
(Holocene)| kf 5550¢ | right| 8,8a |16.7+] 8.0 19 |2.09+}|1.49+)11.4— 
kf5550d | left | 7,7a |16.7 | 78 | 20 [214 |149 |120 
ee = left |10,10a| 24.8 /122 | 31 |208 1168 |125 
1 Hght|) 12 131.6 |147 | = 215 ‘lies | = 
2 left | — |310+/148+) 3.6 |2.09-+/1.56+| 116+ 
3 MS 1Ze SLO ata dere nao. || 7d 
K 4 right |14, 14a) 31.0 |13.7 | 3.6 |226 |170 /|11.6 
i 5 y |18,18a|30.6 | 148 aaa |1.76 |114 
S| Takai 6 y | 16 |3014/145 | 32 |2.08+|1.62+| 106— 
3 |Holocene) 7 y | — |299.8+/18.0+) 3.3 | 229-4] 1.504] 111+ 
. 8 » | 15 lose |187 | 35 |206-|156 1121 
9 left | 18 le77 1133 | — |208 l1s6 | — 
10 right] — |268 |120 | 3.0 [219 |163 |114 
ret y | — |9624)12.9 2.03+) 1.38+|11.8— 
12 y \11,Malea2 |107 | 26 |226 |1.72 |10.7 
; DUNKER’S : , 
Bea ae Cos. right| — 1170 | 80 | (22)-lea3 [1.43 \a7.89) 
SIN) = 
; es ee S| left | — 4814 |143 = (900 7 ee 
So Bite? ae ec tient) = |12/4 | 78 | — loo liao | 
s (Recent) specimen 5 inch ta ’ | 
Te) eee PHN ioe ASA ISB 220s 74, ee 


ae ae. Seat 


719 Molluscan Fossils from the Raised Beach Deposit of Takai 


35. Epitonium (Lineoscala ?) yokoyamat u.sp. 

1927. Sca’a lyra Vouoris (not SowrrBy, 1847), Jour. Fac. Sci, Imp. Univ 
T. kyo, sect. 2, vol. 1, pt. 10, p. 417, pl. 47, fig. 2 

Only one small, imperfect specimen was collected. 

Living :—Central Japan? 

This species is quite distinct from Hpitoniwm ie um (SowERBy) 
in its evidently smaller size and its coarser sculpture. Also it is 
easily distinguishable from any other species of the genus from 
Japan, both recent and fossil, in the shape and sculpture of the 
shell. 

38. Diala picta A. ADAMS 
Pl. 40 (12), figs. 14-16 
1861. Diala picta A. Apams, Ann. Mag. Nat. Hist., ser 3, vol. 8, p. 243. 
1862. Diala picta A. Apams, Ibid., vol. 9, p. 295. 


1878. Diala picta AnGas, Proc. Zool. Soc. London, p. 867. 
1901. Diala picta Tare and May, Proce. Linn. Soc. New South Wales, vol. 26, 


p. 388. 

1906. Diala picta PrircHarp and Garuirr, Proc. Roy. Soc. Victoria, vol. 18, 
105 Cl, 

1913 . Diala picta Hepiry, Proc. Linn. Soc. N. 8. Wales, vol. 38, p. 285, pl. 18, 
fig. 55, 


Shell small, thin, regularly elongate-ovate, shining, with angled body 
whorl. Spire elevated, narrow and acuminated, about twice the height of 
the aperture. Protoconch small, conical, and composed of two smooth con- 
vex whorls. Whorls exclusive of the protoconch six, regularly slowly in- 
creasing, rather high between the sutures, feebly convex, somewhat cont- 
racted at the sutures; suture impressed, but not very deep. Last whorl 
slightly inflated, with angulated periphery ; base rounded and very slightly 
contracted. Entire surface cf spire and base marked by numerous spiral 
threads and lines of growth ; spiral threads subequal, equidistant, and very 
closely set ; these on the shoulder somewhat narrower and more obsolete 
then those on the base; lines of growth subvertical, a few of which are 
developed obsolete varices. Aperture subvertieal, broadly oval, rather acu- 
tely angled above and somewhat effused below; outer lip simple, thin and 
sharp ; columella slender, comparatively strong, slightly oblique and hardly 
arched; inner lip thin, very feebly expanded; parietal wall covered by 
a thin callus. Ground colour turned out into white, but colour bands and 
lines still discernible ; bands spiral, narrow, chestnut brown coloured, five 
cn the base and three on the sboulder, among the latters of which one is 
lceated near the upper suture, another at abcut the midst of the shoulder 
and still another close to the angle; on the later whorls a narrower band 
inserted between each pair of these three; colour lines, numerous, chestnut 


<= 890) 


Kk. Svzukr and K. Jonrmura 4 TBO 


coloured, fine, divided into short strips and arranged in lo:gitudinal pa 
rallels. 

Only a single specimen was. Pillecioas 

Living :—Bésyi to Kytsyi. Japan Sea. Tydsen ee 

In his description of this species from Takano-sima in Tate- 
yama Bay, Bosyt, A. Adams has given neither its illustration nor 
dimensions. The fossil from: Takai as well as the recent shells 
from Urusan in Tyédsen (Pl. 40 (12), figs. 14, 15) agrees with the 
original description given by Adams and the illustration of the 
type specimen given by Hedley except for a band of opaque white 
spots on the last whorl. In comparison with the recent specimens 
from Urusan, this fossil is slightly less convex and less slender, 
more distinctly angulated and marked by spiral colour bands which 
are more uniform in breadth, a little more numerous and arran- 
ged more or less in different way. Moreover, its last whorl is not 
so strongly inflated. 

The dimensions of the fossil from Takai and the recent speci- 
mens from Urusan are as follows :— 


i Height |Diameter| Height of | [Diameter of apt. 
rae nico inmm. | in mm. aperture in mm. in mm. 
Takai | (Pl. 40 (12), fig. 16) 6.8 3.0 2.7 | 2.0 
Urusan | (Pl. 40 (12), fig. 14) 8.2 3.4 3.2 2.0 
Urusan | (Pl. 40 (12), fig. 15) 7.2 3.1 24 2.0 


47. Strombus (Canarium) suceinctus Linni 
PAS A0F G2) theseals, Sa 


1768. Strombus succinctus Linnh, Syst. Nat., ed. 12, p. 1212. 

1845. Strombus succinctus Ktstrrer, Conch. Cab., vol. 4, pt. J, p. 59, pl. 7, fig. 14. 

1847. Strombus succinctus SowrerBy, Thes. Conch., vol. 1, p. 28, pl. 6, figs. 20, 21. 

1851. Strombus succinctus Rrrve, Conch. Icon., vol. 6, Strombus sp. 48, pl. 17, 

fig. 43 
1885. Strombus suceinclus Tryon, Man. Conch., vol. 7, p. 116, pl. 6, figs. 56, 
57. 

1933. Strombus (Labiostrombus) succinctus Iw. Taxt, Suisan Dosyokubutu Zuse- 

tu, p. 492, text-fig. 

A single well preserved specimen was collected. Its dimensions are as 
follows: Height, 52mm.; Diameter, 29mm. Height of the aperture (exelu- 
sive of the canal and channel), 40 mm.; Diameter of the aperture, 11 mm. 

Living :—Sagami to Ryfikyfi. Taiwan (Formosa). Philippines. 

Although this characteristic and fine species is not uncommon 
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in the warm waters of Japan, its occurrence as a fossil has not 
hitherto been reported from Japan. 

The fossil from Takai perfectly agrees with the descriptions and 
illustrations of this species given by Kisrrr, SowrErsy, REEVE, 
Tryon and Taki. 


61. Clavatula consimilis (SMTA) 


Pl. 40 (12), figs. 6-12 

1879. Pleurotoma consimilis Smrru, Proc. Zool. Soe. London, 1879, p. 188, pl. 
19, fig. 11. 

1882, Pleurotoma consimile Kopeur, Conch. Cab, vol. 4, pt. 3, p. 190, pl. 37, 
HED lp 

1920. Drillia nivalioides YoKoyaMa, Jour. Coll. Sci., Imp. Univ. Tokyo, vol. 
SOs Arts, peso) Dials, eral 

1927. Drillia nivalioides Yokoyama, Jour. Fae. Sci., Imp. Univ. Tokyo, sect. 
2, vol. 1, pt. 10, pp. 3938 (part), 410. 

1935. Clavatula consimilis OruKa, Bull. Earthq. Res. Inst., vol. 13, pt. 4, p. 872, 
pl. 54, figs. 103, a-e. 

Several specimens were collected. 

Living :—Mutu Bay to Kytsyt. Japan Sea. Tyésen (Korea). China Sea. 

The followings may be suggested by our renewed study on the 
YoxoyamMa’s original specimens of Drillia nivalrotides :— 

1) D. nivalioides Yokoyama which has originally been in- 
stituted with two specimens from the Kosiba and Naganuma beds 
of the Pliocene age in Kanagawa prefecture may be a synonym of 
Clavatula consimilis (Smrru). 

2) The specimens collected from the Pleistocene shell-beds of 
Ozi in Tokyo and Namamugi in Yokohama, and referred to D. 
nivalioides by Yokoyama also seem to belong to the Smrrn’s spe- 
cles. 

3) Those collected from the Pleistocene deposit of Dékwan- 
yama in Tokyo and from the Pliocene Omma beds at Omma and 
Nagaya, Isikawa prefecture, and referred also to D. nivalioides by 
YoxoyaMA on the other hand may be identifiable with Clavatula 
pairuelis (Smrra) and C. patruelis dainichiensis (YOKOYAMA) res- 
pectively. 

4) Among the specimens of C. consimélis in our Institute col- 
lection, there are, however, two forms to be distinguished. One is 
represented by the specimens from Takai, Naganuma and Nama- 
mugi (Pl. 40 (12), figs. 6-8, 10, 11) and the other is typified by those 
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from Kosiba, Ozi and Tumuki (Pl. 40 (12), figs. 9, 12) as well as 
the living specimens of Sagami Bay kept also in our Institute. 
The two differ in the axial ribs which are stronger in the former, 
but such a minor distinction may be insufficient even for the sub- 
specific separation. 

The dimensions of some individuals are as follows: — 


; : : Aperture 
A Figure num- | Height|| Diameter 
Locality Sopa ae ber on Pl. 40 
(12) in mm.| in mm. | Height | Diameter 
in mm.|] in mm. 
Sagami Bay in 
(Recent) 1 15.8 5.2 5.6 21 
1 6,6a 13:4 43 43 2.0 
A 7,74 1194 33 4.2 49 74.633 
Takai 8 == HA 42 4.7 210 
(Holocene) 
4 a= 10.4 3.8 3.8 16 
5 8 10.2 3.9 3.9 1.8 
6 ——— 7.6 3.0 3.1 3. 
Ozi kf3349a 
(Pleistocene)| (D. nivalioides) 9 12.2 +4 4.7 2.0 
Namamugi k{3828 me 
(Pleistocene) (D. nivalioides) 13.3 46 5.4 a 
k{332 (Type of 9 
Naganuma |p qivalivides) 10 140 4.6 4.6 2.2 
(Upper = 
Pliocene) Another eo ° 
specimen il 12.2 43 4.6 al 
Kosiba |kf331 (Type of 9 ° 
(Pliocene) | D. nivalioides) Ys 16.0 5 oA 
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WAN 9 SAIPAN AREY SARE, BIC ARA MEO LM RICHEST SL LES 

Hap 64, AYNUA 28, WCB 1, WC 35 Fi, (EH OPAL RE. 
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NCH, Bie UC, BINED HNIC BSED ABH IC MUS 3S. Ho CAR BH 
fit D 7KIRIL GUIDO GEO SH LI A, MZ EVID LORE, HINT E 
OPAIBL Y BIRCH OK LU Blan Do 

KAA (EAPL ERY 3 ABO UPR A (LARC RE EC ROUL, ARB 
BOcRtLEsWMRVMCHS, LDP LBDANMAD [Beisdesey | CAMAPIRD) ACP EER 
my CRER, Je, WA, TA, Peete) Ci Supe o Ab ae t SHA BS 
CAL HEpH CHER) TEBE DO / NICHE, OD CHES, 
WHOM Li, RIF, BU, WR, TAS Oop LIS POL OCH SA, 
BURR [WeNHER | oS kU MoH, BIC Lice AE AR S— RAY CRE 
MBO EIA S © 

INC HUI SH S ALIA 6 MUICHET HIE UIC BEN & MMI~ Cte, fig Scala lyra Yoro- 
YAMA, 1927 (not Sowrrgy, 1847) CAN L Lpitonium yokoyamat tr d MFG & HEH Le, 


Explanation of Plates 89 (11), 40 (12) 
Plate 39 (11) 


(All figures natural size) 
Zozia abbreviata (GOULD) 


Figs. 1-5. Recent specimens from the coast of Bésyt. 

Fig. 1. Specimen No. 1. Right valve; fig. 1, exterior; fig. 1a, interior. 
Fig. 2. Specimen No. Left valve; fig. 2, exterior; fig. 2 a, interior. 
Fig.-3... Specimen No. Right. valve; fig. 3, exterior ; fig. 3a, interior. 
Fig. 4. Specimen No. Exterior of right valve. 

Fig. 5. Specimen No. 5. Right valve; fig. 5, exterior; fig. 5a, interior. 

Figs. 6-8. Specimens from the Holocene terrace deposit of Tumuki, Isi- 

kawa prefecture. 
Fig. 6. Specimen No. kf 5550b in the collection at Imperial University 
of Tokyo. Left valve; fig. 6, exterior ; fiz. 6a, interior. 
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Fig. 7. Specimen No. kf 6550 d. Left valve; fig. 7, exterior ; fig. 7 a, in- 
terior. 

Fig. 8. Specimen No. kf 5550 c¢.: Right valve; fig. 8, exterior; fig. 8 a, 

interior. 

Fig. 9. Specimen No. kf 552¢ from the Upper Pliocene Naganuma beds 
at Naganuma, Kanagawa prefecture. Right valve; fig. 9, ex- 
terior ; fig. 9a, interior. 

Zozia abbreviata (GOULD) var. 


Fig. 10. Recent specimen from an unknown locality in Japan. Left 
valve; fig. 10, exterior; fig. 10a, interior. 
Figs. 11-18. Specimens from the raised beach deposit of Takai, Tiba 
- prefecture. | 
Fig. 11. Specimen No. 12. Right valve; fig. 11, exterior; fig. lla, in- 
terior. 
Fig. 12. Specimen No. 1. Exterior of right valve. 
Fig. 13. Specimen No. 5. Right valve; fig. 13, exterior; fig. 13a, in- 
terior. 
Fig. 14. Specimen No. 
terior. 
Fig. 15. Specimen No. 
Fig. 16. Specimen No. 
fo) 
) 


° 
i 


Right valve; fig. 14, exterior; fig. 14a, in- 


Exterior of right valve. 
Exterior of right valve. 
Interior of left valve. 
Exterior of left valve. 


Fig. 17. Specimen No. 


Fig. 18, Specimen No. 
* 


Ow D> © 


Plate 40 (12) 


Fig. 1. Macoma (Psammacoma) awajiensis SownrBy. Fossil from Takai. 
Left valve; fig. 1, exterior; fig. 1a, interior. Length 16.0 mm., 
height 10.0 mm., thickness 2.6mm. x2. 

Figs. 2-4. Venus (Chione) micra (Piussry). Recent specimens from Sa- 


gami Bay. x2. 
Fig. 2. Right valve; fig. 2, exterior; fig. 2a,interior. Length11.1mm., 
height 9.1mm, thickness 2.9 mm. 
Fig. 3. Exterior of right valve. Length 9.3mm., height 8.0mm., thick- 
ness 2.5mm. 
Fig. 4. Exterior of left valve. Length 11.5mm., height 10.0 mm., thick- 
ness 3.0 mm. 

Fig. 5. Venus (Chione) micra (Piuspry). Fossil from Takai. Exterior 
of left valve. Length 10.3 mm., height 8.6 mm., thickness 3.0 mm. 
ee 

Figs. 6-8. Clavatula consimilis (SmirH). Fossils from Takai. x2. 

Fig. 6. Specimen No. 1. Fig. 6, apertural view; fig. 6a, back view. 
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Fig. 7. Specimen No. 2. Fig. 7, apertural view; fig. 7a, back view. 
Fig. 8. Specimen No. 5. Side view. 

Fig. 9. Clavatula consimilis (SmitH). Specimen No. kf 3349a in the 
collection at Imperial University of Tokyo, from the Pleistocene 
shell-beds of Ozi in Tokyo. (Drillia nivalioides YOKoYAMA.) X2. 

Figs. 10,11. Clavatula consimilis (SmitH). Specimens from the Upper 
Pliocene Naganuma beds at Naganuma, Kanagawa prefecture. 
x2. 

Fig. 10. Specimen No. kf 332 in the collection at Imp. Univ. Tokyo, 
one of the type specimens of Drillia nivalioides YOKOYAMA. 
_ Apertural view. 
Fig. 11. Apertural view of another specimen from Naganuma. 

Fig. 12. Clavatula consimilis (SmMitH). Specimen No. kf 331 in the col- 
lection at Imp. Univ. Tokyo, from the Pliocene Kosiba beds at 
Kosiba, Kanagawa prefecture. One of the type specimens of 
Drillia nivalioides YoxoyaMa illustrated by Yoxoyama (Fossils 
from the Miura Peninsula and Its Immediate North, 1920, pl. 
i nies ZO), Sk R 

Fig. 13. Cancellaria (Merica) laticosta LippecKks. Fossil from Takai. 
Fig. 13, apertural view ; fig. 13a, back view. Height 37.2mm., 
diameter 21.8mm. Natural size. 

Figs. 14,15. Diala picta A. ApAMS. Recent specimens from Urusan, Ty6- 
sen (Korea). x3. 

Fig. 14. Specimen No. 1. Fig. 14, apertural view;, fig. 14a, back view. 
Fig. 15. Specimen No. 2. Fig. 15, apertural view; fig. 15a, back view. 

Fig. 16. Diala picta A. ApAMS. Fossil from Takai. Fig. 16, apertural 
view ; fig. 16a, back view. x3. 

Fig. 17. Cerithium (Proclava) pfefferi DUNKER. Fossil from Takai. Fig. 
17, apertural view ; fig. 17a, back view. Height 25.0mm., dia- 
meter 8.0mm. x2. 

Fig. 18. Strombus (Canarium) succinctus LINN&. Fossil from Takai. Fig. 
18, apertural view ; fig. 18a, back view. Natural size. 
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21. Pliocene Mollusca from Manganzi in 
Kotomo-mura, Akita Pref., Japan. 


By 
YAnosukE OTUKA 


(Contribution from the Earthquake Research Institute, Imp. Univ: Tokyo) 


[Read June 13 th., 1986; received July 12 th., 1936] 


The Pliocene mollusca from Manganzi in Akita prefecture 
studied by Dr. M. Yoxoyama® a few years ago were collected 
from the Wakimoto sandy shale, the upper division of the Yuri 
series, which is believed to be Phocene in age. On a cliff east. 
of Manganzi village the Wakimoto sandy shale bed is exposed 
intercalating with a lens of fossiliferous sandy gravel. This lens 
of sandy gravel is the fossil locality of Manganzi. It contains 
many mollusca which the writer will call the Manganzian fauna. 
The writer™ collected 25 species, besides the two species, Pseudo- 
grammatodon dalla obliquata (YoKoyaMa) and Glycymeris vestitus 
(DuNKER), which have already been reported by M. Yoroyama. 
Table I shows the species of Manganzian fauna. Most of the 
Manganzian fauna are now living in Northern Japan and in cold 
deep waters. Of the Manganzian fauna (about 70%) 19 species 
are found in the fauna of the Onma series in Isikawa prefecture, 
which is believed to be the middle or lower Pliocene of Japan. 
The extinct species common to both faunae are Limopsis tokaiensis 
Yoxoyama, Mersenaria yokoyamai Maxtyama, Umboniwm(Suchiwm) 
akitanum Suzuxi, Turritella (Haustator) saishuensis YOKOYAMA, 
Tachyrhynchus venustellus (Yokoyama), and Bittinm yokoyamar 
Oruxa. Some of these fossil species. are very common in the 
Japanese Pliocene. Brief descriptions of the new and rare species 
follow. 


(1) M. Yoxoyama, Jour. Fac. Sci. Imp: Univ. Tckyo, sect. 2, 1, 9 (1926). 
(2) A detailed stratigraphy of‘this region was given by the writer in Bull. 
Earthq. Res. Inst. Imp. Univ. Téky6, 14, 3-(1936). 
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Table I, 


Nucula (Nucula) niponica SmitH 
e Yoldia (Onesterium) keppeliana notabilis YOKOYAMA 
eLimopsis tokaiensis YOKOYAMA 
© Glycymeris yessoensis (SOWERBY) 
e Arca boucardi JOUSSEAUME 
@ Anadara satowi ommaensis OTUKA n. subsp. 
e Astarte borealis (SCHUMACHER) 
© Astarte hakodatensis YOKOYAMA 
@Venericardia ferruginea (CLESSIN) 
eCardium (Cerastoderma) ciliatum? (FABRICIUS) 
Mercenaria yokoyamat MAKIYAMA 
Spisula grayana SCHRENCK 
Tellina sp. 
e Pandora (Kennerlia) pulchella YOKOYAMA 
eUmbonium (Suchium) akitanum SuzuKI 
Turritella (Haustator) satshuensis YOKOYAMA 
e Tachyrhynchus venustellus (YOKOYAMA) 
@ Bittium yokoyamat OTUKA n. n. 
ePolynices didyma (BoutTEN) 
eNatica janthostoma DESHAYES 
Tritonalia (Ocinebrellus) adunca (SOwERBY) subsp. 
Cancellaria murayamat YOKOYAMA 
@ Antiplanes perversa contraria (YOKOYAMA) 
Lora ogurana (YOKOYAMA) 
Lora dissoluta (YOKOYAMA) 
Pseudogrammatodon dalli obliquata (YoKOYAMA)* 
© Glycymeris vestitus (DUNKER)* 


Nucula (Nucula) niponica SMITH (Fig. 1 a,b; 2) 

1885 Mucula niponica Smira, Voy. H. M. 8. Challenger Zool. Rep. Lamellibran- 
chiata, p. 226, pl. 18, fig. 8, 8a. 

1929 Nucula (Nucula) niponica Kuronpa, “ Venus” 1, 8, App. p. 7, sp. 6. 
Sowerby described this species as follows: ‘Testa magna, tenuis, 

ovalis, valde inaequilateralis, epidermide nitida olivacea induta, inerementi 

lineis tenuibus striata, lineis paucis radiantibus obsoletis impressa. Lunula 

inconspicua, impressione haud profunda circumdata. Umbones pallidi, 

convoluti, circa in 1/4 longitudinis totius positi. Pagina interna irides- 

cens, caeruleo-margaritacea, radiatim tenuissima substriata, ad marginem 


* The writer was unable to collect these species. 


® =Common species between Omma and Manganzi. 
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acuta et integra. Fossa ligamenti profunda, intra valvas oblique projecta. 
Dentes elongati, acuti, in numero cirea 25, quorum octo ante umlones 
sunt ”. 


Type locality: 345 fath. South of Is. Nipon (=Japan). 
Dimension of species: 


F . No. of No. of ; 
Length Height Thichness toathl antorion teete 


Type sp. (after Smith) 22mm 15mm 9mm. 24 8 


Re. No. 1096 in E R. I. 
fr. NE Japan (fig. 1) 
Reg. No. 3084 in E. R. I. 
fr. Manganzi (fig. 2) 


19mm 12.7 mm 4.1 2mm 25 8 


12mm 9.5mm 3x2mm ¥ re 


Geol. range: Pliocene-Recent. 

Hirase and the vessel “Séyé6 maru”’ collected this species 
from Northeast Japan. The fossil from Manganzi is a small 
specimen lacking the anterior margin, but otherwise closely 
agreeing with Smrrn’s description. Fig. 1 is the fossil species, 
while fig. 2 is the specimen from NE Japan. 


Yoldia (Cnesterium) keppeliana notabilis YOKOYAMA 
(fig. 4, 5) 

1922 Yoldia notabilis Yokoyama, Jour. Coll. Sci. oye Imp. Uniy., 44, 1, p. 196, 
pl. 17, fig. 10. 

1927 Yoldia notabilis Yokoyama, Jour. Fac. Sci. Imp. Univ. Tokyo, sec. 2, 2, 4, 


p. 170. 
1929 Yoldia notabilis Kuropa, “ Venus”, 1, 4, App. p. 11, sp. 40. 


This species was first described by M. Yokoyama based on a 
fossil specimen from the upper Musashino formation. It is. still 
found living, having been collected from northern and central 
Japan. 

Type locality: Upper Musashino formation (Sisui, Ootake). ' 

Dimension of spectes: 


Height Length Thickness Number 
: of teeth 
ale Univ, Be No eit kyo 18.8 mm 36.1 mm 4.5mm about 46 
aa Gee a 28 mm 56.7. mm 7.1mm 56 
. ee 
Rg. No. 3078 in E. R.I. fr. heen pat 5 


Manganzi (Fig. 4) 


Geol. range:—Pliocene (Omma series in Isikawa pref.; Yuri 
series in Akita pref.)—Pleistocene (Sisui and Otaka in Tiba. pref.) 
—Recent (northern and central Japan). 
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This species is closely allied to Yoldta johanni Dati”, but 
the former has a shell with narrowed posterior end which is 
turned upward, whereas the latter has a shell with a broad 
posterior which is not upward. The concentric grooves on the 
shell surface of Y. notabilis Yokoyama reach the anterior margin. 
The oblique grooves do not reach the anterior end. 

The living specimens of Y. notabilis Yoxoyama are covered 
with blackish brown periostracum, while Y. johanni Dati is 
covered with yellowish brown periostracum. The muscular im- 
pressions of the left valve of the former species are shown in fig. 
4. Fig. 4 is the fossil specimen from Manganzi and fig. 5 a living 
specimen from Haragama in Hukusima prefcture. 

Yoldia scissurata strigata Datt™ is another allied species to 
Yoxoyama’s species. But the former has a more equilateral 
shell. The original Yoldia keppeliana SowERsy™ is closely related 
to this species, but judging from Sowprsy’s descriptions and 
text figures, the former is distinguished from the latter in its 
peculiar truncated posterior end. Y. notabilis Yokoyama has a 
shell narrowed in the posterior half. 


Anadara satowt onvmaensis OTUKA n. subsp. (fig. 3, 8 a, b) 


Shell medium sized, thick, subquadrate, longer than height, proportion 
of shell length and hinge length about 5 to 4, equivalve, slightly inequilateral 
roundly in front, obliquely truneate behind, broadly arched at ventre and 
without making any angle at antero-ventral or at postero-ventral corner. 
Surface radiately ribbed; ribs about 38-36, usually somewhat narrower 
than intervals or almost equal to intervals; growth lines fine, regular, a 
little elevated and crossing ribs as well as their intervals. Beak moderate, 
situated at anterior one-third of length of hinge line, curved inward. 
Hinge line straight, about 7/10.5 of shell length. Area lozenge shaped, 
ornamented with one oblique and one y-shaped grooves. 


Dimension of holotype: 


Length Height Thickness Number of ribs. 
Holotype (Rg. No. 1089 in E.R.1.) 54mm 44mm 35 mm. 88-36 


Type locality: Nagaya near Kanazawa, Muddy sand of the 


(1) Daxz, Proc. U. 8. Nat. Mus. 66, (1925), Art. 17, gp. 31, pl. 19, fig. 2. 

(2) Dany, U. 8. Geol. Surv. Prof. Paper 59, pp. 18, 104, pl. 14, figs. 9-9a, 
(1909). 

(3) Sowrrsy, Proc. Malac. Soc. London, 6, p. 176, text fig. on p. 177, (1904). 
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Omma series. 

Original Arca satowi DunxER™ is an allied species to this 
subspecies. But the former species has a shell with angulated 
antero-ventral margin. The most ‘convex part of the ventral 
margin of the former is situated in the middle of the shell 
length, while that of the latter is at the posterior third of it. 
Arca satowt castellata YoxoyamMa® from the Pliocene of Dainiti 
has a more oblique shell with narrower hinge area. 


Astarte borealis (SCHUMACHER) 


1817 Tridonta borealis ScHumMACHER, Ess. Nouv. Syst. Hab. Vers Test., p. 47, pl, 
Wires thio Os 

1881 Astarte borealis, E. A. Smitu, Journ. Conch., 3, pp. 216-220. 

1922 Astarte borealis (CoemnNitTz), M. Yokoyama, Jour. Coll. Sci. Tokyo, Imp. Univ, 
44; 1, pl. 10, fig. la, b: ‘ 

1926 Astarte borealis Yokoyama, Jour. Fac. Sci. Imp. Univ. Tokyo, sect. 2, 1, 8, 
Dez90, Dla i, fis: 2.3. 

Geol. range: Miocene (Alaska)—Pliocene (Sawane bed in Is. 
Sado, Omma series in Isikawa pref.)—Recent (Northern Japan, 


Polar and Bering seas, Alaska). 


Astarte hakodatensis YOKOYAMA 


1920 Astarte hakodatensis Yokoyama, Jour. Coll. Sci. Tokyo Imp. Univ., 39, 6, p. 
140, pl. 11, fig. 5, 6. 
1935 Astarte hakodalensis Oruka, Bull. Earthq. Res. Inst. Tokyo Imp. Univ., 13, 
4, p. 889, pl. 56, fig. 148, 149, 150. 
Yokoyama reported living specimens of this species from 
Hakodate. 
Type locality: Pliocene sand of the Kosiba bed near Yoko- 
hama. 
Dimension of specres: 


length height thickness 
Holotype in Geol. Inst. T. I. U. 12mm Ji mm 3.5 tam. 
Paratype in Geol. Inst. T.I. U. 10mm 9.5mm 3mm 
Sp. from Manganzi (rg. no. 3101) 9.5 mm. 9.0 mm 2.7mm 


Geol. range: Pliocene (Kosiba bed, Omma series, Sawane 


(1) Dunxerr, Index Molluscorum Maris Japonici (1882), pp. 233-4, pl. 9, figs. 
1-3. 

(2) Yoxoyama, Jour. Coll. Sci. Tokyo, Imp. Univ., 45, 2 (1923), pp. 17-18, pl. 
2, figs. 10-13. 
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bed, Anden shell bed. Manganzi of the Yuri series.)—Pleistocene 
(Upper Musashino formation)—Recent (Hakodate). 


Mercenaria yokoyamai (MAKIYAMA) (fig. 6 a, b) 
1923 Venus (Mereenaria) stimpsoni YoKoyaMa, Jap. Jour. Geol. Geogr., 2, p. 6, pl. 
j, fig. 5 (not of Gould 1861). 
1926 Venus (Mercenaria) stimpsoni Yokoyama, Jour. Fac. Sci. Imp. Univ. Tokyo, 
sec. 2, 1, 9, p. 381, 379. 
1927 Venus yokoyamai Maxtyama, Mem. Coll. Sci. Ky6to Imp. Univ. ser. B., 3, 1, 
pp. 47-46, pl. 2, fig. 8. 
In its sculpture, this 86 
species is closely allied yy) f° pamet 
to Mercenaria  stimpsoni 
(GouLp)”’, but the former 
has a longer shell. The 
differences between these 
two species will be clearly 
seen in the following table 
and graph 1, showing the 
dimension of the detached 
valves. The units are mil- 


limeters. Graph I. 
M. stimpsoni (GouLD) 86.0 mm 66.0 mm 0.77 (living Aomori pref.) 
u 86.5 7” 68.0 7 0.79 u 
4 90.5 7 71.0 7 0.79 Y 
4 91.0. 7 72.0 7 0.79 UA 
4 104.0 7 82.0 7 0.79 lee 
Y 55.0 7” 44.0 7 0.80 (Pleistocene, Semata) 
Y 91.0 7 73.0 7 0.80 a 
4 93.0 7 72.0 7 0.77 4 
y 95.0 7 73.0 7 0.77 Y 
M. yokoyamai MakryamMa 73.0 7 60.5 7” 0.83 (Pliocene of Anden) 
4 69.0 7 56.5 7 0.82 4 
4 74.5 7 63.5 7 0.85 4 
Za 17.5 4% 65.0 7 0.84 4 
Y 56.0 7 47.0 7 0.84 (Pliocene of Kakegawa) 
7, 63.0 7 53.0 7 0.84 4 
Y 56.0 7 48.5 7 0.87 (Pliceene of Manganzi) 
Y. 40.0 7 84.0 7 0.85 (Miocene of Kimati) 


Holotype: No. 220 in Kyédto Imp. Univ. 


(1) GouLp, Otia Conch, p. 169 (1882). 
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Type locality: Hénohasi, Pliocene of Kakegawa, Siduoka 


pref. 
Geol. range: Miocene-Plocene. Fig. 6 shows the specimens 


from Manganzi. 


Pandora (Kennerlia) pulchella YOKOYAMA (fig. 10) 


1926 Pandora pulchella Yokoyama, Jour. Fac. Sci. Imp. Univ. Tokyo, sec. 2, 1, 
pt. 9, p. 387, pl. 45, fig. 4. 

- 1933 Calopodium pulchellum Onoyama, Chikyt, 19, 4, p. 266. 

Type locality: Anden shell bed (Pliocene). 


Dimensions of specres: 


Length Height 
Sp. fr. Anden (rg. no. 2210 E.R.I.) 28 mm 17mm 
Sp. fr. Manganzi (rg. no. 3099 E. R. L.) 33 mm 16mm 


Geol. range: Pliocene (Omma series, Takanosu series, and 
Yuri series). 

This species is closely allied to Pandora bicarinata CaRPENTER 
var.’ (fig. 7 a,b) and Pandora wardiana A. Apams, but the 
postero-dorsal margin of Yoxoyama’s species.is straight or slightly 
concave while the latter two have convex dorsal. margin. 

The specimen from Manganzi is an imperfect right valve, but 
closely agrees with the description of Yokoyama and_ holotype 
and topotypes. 


Tachyrhynchus venustellus (YOKOYAMA) 


1927 Bittium venustellus (Yokoyama), Jour. Fac. Sci. Imp. Univ. Tokyo, sec. 2, 2, 
4, p. 175, pl. 47, fig. 7. 
1933 Tachyrhynchus venustellus ONoyAMA, Chikyt, 19, 4, p. 270. 
19385 Tachyrhynchus venustellus Oruxa, Bull. Earthq. Res. Inst., 13, 4, p. 855. 
The specimen from Manganzi lacks the apertural part, but 
its dimensions and its characteristic four spiral cords closely agree 
with those of the type specimen. 
This species was formerly believed to be Bittiwm, but it has 


(1) Carprnter, Brit. Assn. Adv. Sci. Rep. for 1868, p. 688; According to 
Dau, Pandora bicarinata CARPENTER is a synonym of Pandora bilirata Conrap 
(Proc. Acad. Nat. Sci. Philadelphia, 7, p. 267, 1855). Pandora bilirata Conrap 
has a more elongated lower shell than the Japanese specimen. Present writer 
considers that the Japanese Pandora bicarinata may be another distinct species, 
which is shown in fig. 7a, b. 
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smooth spiral cords and no varix. The columellar end of this 
species is not canaliculated as in Battewm. 
Type locality: Omma series near Kanazawa (Pliocene). 
Geol. range: Pliocene (Omma series of Isikawa and Toyama 
perfecture; Yuri series of Akita prefecture). 


Bittium yokoyamaté OTUKA n. n, (fig. 12) 


1926 Bittium binodulosum Yoxoyama, Jour. Fac. Sci. Imp; Univ. Tokyo, sec. 2, 1. 
p. 270, pl. 32, fig. 15 (not of Yokoyama, 1920). 


Shell high turreted, apical angle 18;, lower half of shell surface of 
early whorls sculptured with two nodular prominent cords forming a 
periphery. Nodules situated at intersection of axial ribs and spiral cords. 
Upper half of early whorl sloped, sculptured with few spiral striae. 
Lower surface of later whorl sculptured with two or three weak spiral 
cords. Interspaces between these cords very narrow. On succeeding 
suture is a prominent smooth spiral cord; base slightly concave or flat, 
sculptured with five to six spiral cords; columellar end slightly eanali- 
culated ; later few whorls slightly varicosed; number of axial ribs 11 to 
13 in earlier whorls, 18 to 19 in later whorls. 

Holotype: Reg. No. 3100 in Earthq. Res. Inst. established as 
an incomplete specimen from Manganzi whose apical and apertural 
parts are shghtly broken. 

Dimension of holotype: 

Number of whorl height largest diameter apical angle 
iD 12.2 mm 3.5 mm 18 

YoxoyaMa united this species with Bittiwm binodulosum 
Yokoyama” from the Pliocene near Yokohama, but this species 
has a larger shell with smaller apical angles than the latter. 

Bittium binoduloswm from the Omma series may be another 
distinct species. 

Littiwm binoduloswm from the Upper Pliocene of the Sawane 
shell sand of Is. Sado agrees with this species. 


Tritonalia (Ocinebrellus) adwuinca SOWERBY subsp. 
(Ge 99, by 13. anby-149 15.4, b) 


1922 Ocinebra falcata Yokoyama, Jour. Coll. Sci. Tokyo Imp. Univ., 44, 1, p. 65, 
pl. 3, fig. 4 (not of Sowrrsey 1840). 


(1) M. Yoxoyama; Jour. Coll. Sci. Tokyo Imp. Univ. 39, 6 (1920), p. 68,\ pl. 
4, fig. 8. 
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Shell moderate, fusiform; whorls about eight, nuclear whorl two 
smooth, remainder angulated, almost horizontally and flatly truncated 
above, and slightly convex below angle; varicose; varices variable, from 
six to seven on body whorl, about eight on penultimate, eleven on pre- + 
ceding whorl of penultimate; in general, varices prominent near aperture, 
extended laminately showing prominent spinosity at angle. 

Whole surface covered with spiral ribs. Narrow interspaces between 
these ribs excavated with fine longitudinal laminae. Number of spiral 
ribs about ten to eight on surface below angle of penultimate, three to 
four on surface above angle of penultimate. Suture slightly contracted. 
On body whorl four prominent and about thirty two spiral ribs. Aperture 
subelliptical, lip prominent, smooth within; outer lip with about fourteen 
weak horizontal furrows internally, which become obsolete inward; last 
varix forming broad lateral expansion to lip; canal closed slightly 
recurved backward. 

Dimension of hypotype of fig. 18, 14, and 15. 

Rg. no. 3098 (from Manganzi) (Fig. 15) height 445mm; largest 
diameter 24mm; height of apertural surface 30mm; largest diameter of 
aperture 15mm; shortest diameter of aperture 9.6mm; Reg. no. 986 (from 
Semata, Pleistocene) (Fig. 13 a,b) height 43 mm; largest diameter 21.6 
mm; height of apertural surface 29mm; largest diameter of aperture 
14.7mm; shortest diameter of aperture 9.2 mm. 


Geol. range: Pliocene-Pleistocene-Recent ? 

In its sculpture, this species is closely allied to Tritonalia 
(Ocinebrellus) adunca (Sowrbrey)™, but the former has a shell 
with less (6 to 7) prominent varices than the latter species, which 
however may be only an individual characteristic. 

Ocinebra falcata of YoxoyvamMa from the upper Musashino 
formation closely agrees with the specimen from Manganzi. 
Sowerny’s Tritonalia falcata? may be a synonym of Tritonalia 
adunca SOWERBY. 

Tritonalia barbarensis (Gass) is another form allied to 
this sub-pecies, but 7. barbarensis (Gass) has a higher shell than 
the latter. 


Antiplanes perversa contraria (YOKOYAMA) (fig. 11) 


1926 Pleurotuma contraria Yokoyama, Jour, Fac. Sci. Imp. Univ. Tokyo, sec. 2, 1, 


(1) Sowersy, Con. III. 
(2) Sowersy, Thes, Conch., 4, p. 44, pl. 894. 
(3) Gass, Proc. Calif. Acad. Sci, 3, p. 188, (1865). 
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9, p. 383, pl, 44, fig. 2a, b. 

1927 Pleurotoma contraria Yokoyama, Jour. Fac, Sci. Imp. Univ., Tokyo, sec. 2, 
2, 4, p. 166. 

1935 Antiplanes kamchatica Oruxa, Bull. Earthg. Res. Inst. Tokyo Imp. Univ. 13, 


4, p. 873. 

Antiplanes perversa contraria (YoKoyaMma) is closely related 
to A. kamchatica Datu and A. perversa (Gasp). 

Antiplanes kamchatica Datu has a lower shell than A. 
contraria Yoxoyama, and A. perversa (Gaps) has a higher shell 
than Yoxoyama’s specimen. Proportion of shell length and largest 
diameter of these three species are as below. [Hist I] 

Type locality: Manganzi, the Yuri series in Akita prefecture. 
(Pliocene). 

Geol. range: Pliocene (Omma series, Yuri series, Takanosu 
serics). 

All these species are ornamented with very fine striae which 
are visible with a magnifying liens. 


List I, 

height (H) largest diam. (D) apical angle D/H 

A. kamchatica Datu 51mm 27 mm. about 35° 0.53 
A. perversa (GABB) 38 mm 11mm about 30° 029 
A, contraria (YoKoyAMA) 27.4mm 9.2mm about 32° 0.34 
4 27 mm 8.6 mm about 28° 0.32 

Y 30mm 9.5 mm about 31° 0.32 

4 26.4 mm. 8.6 mm about 30° 0.33 

4 27.2 mm 8.4mm about 30° 0.31 

4 21.5mm 6.7 mm about 30° 031 


BK FA WR 7s Be AY EO Se PEO Ok a GED 
K RH Se BW 
B ChE IC LOC PRICE BAL AKA AAR CRY AS SE D BL DBE Bs LC 
HSo PAM: 25 A, PEM: RUAN REE: REET, AIR ASS BED IEG 


tEHWMOLOMBW, <Anadara satowi ommaensis OruKA KU Bittinm yokoyamri 
OTUKA DFM H So 


(1) Dawn, Proc. U.S. Nat. Mus., 56, 2288, pp. 38-34, pl. 10, fig. 1. 
(2) Gasp, Proc. Calif. Acad. Sci., 3, p. 183, (1865). 
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Explanation of Plates 41 (13), 42 (14) 


Nucula (Nucula) niponica SmitH, outside view. 

Nucula (Nucula) niponica SmitH, inside view of left valve. 
Nucula (Nucula) niponica SmirH, outside view, specimen from 
Manganzi. 

Anadara satowi ommaensis OTUKA, po:terior view. 

Yoldia (Cnesterium) keppeliana notaubilis YOKOYAMA, left valve, 
specimen from Manganzi. 
Yoldia (Cuesterium) keppeliana notabilis YOKOYAMA, left valve, 
specimen from Haragama coast. 

Mercenaria yokoyamat MAKIYAMA, Specimen from Manganzi. 
Pandora (Kennerlia) bicarinata subsp., specimen from Sagami 
bay. 

Anadara satowt ommaensis OTUKA, specimen from Omma 
series at Nagaya nr. Kanazawa. 

Tritonalia (Ocinebrellus) adunca Subsp., sp. from Semata 
Pleistocene. 

Pandora (Kennerlia) pulchella YoKoyYAMA, specimen from 
Manganzi. 

Antiplanes perversa contraria YOKOYAMA, topotype. 

Bittium yokoyamat OTuKA, holotype. 

Tritonalia (Ocinebrellus) adunca subsp. specimen from Semata 
Pleistocene. 

(apical veiw). 

Tritonalia (Ocinebrellus) adunca subsp. specimen from Man- 
ganzi. 
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Article 1. 


Article 2. 


Article 3. 


Article 4. 


Article 5. 


Article 6. 


Article 7. 


President 


Constitution of the Palaeontological Society 
of Japan. 


The Society shall be known as the Palaeontological Society of Japan. 
It forms a section of the Geological Society of Japan. 


The object of the Society is the promotion of palaeontology and re- 


lated sciences. 

This Society to execute the scheme outlined under Article 2, shall hold 
annual meetings and discussions. 

Proceedings of the Society and articles for publication shall be publi- 
shed through the Journal of the Geological Society of Japan. Separa- 
tes and circulations will be sent to members of the Palaeontological 
Society who are not members of the Geological Society of Japan. 
The annual dues of this Society is two dollars for the foreign members 
of the Society. 

This Society shall hold the following executives. President one person, 
Councillors several persons. 

The President and Councillors shall be elected annually. The Pre- 
sident and Councillors shall be elected from the Society body by vote 
of its members. All elections shall be ballot. 


Shigeyasu TOKUNAGA 


Councillors Ichiré HayasaKa Haruyoshi Huzimoto* 


Tsunenaka IKI Kinosuke INOUYE 
Nobuyasu KAaNEHARA Takeo Katé 

Rokur6é Kimura Teiichi KopayasHI*™ 
Hanz6 Murakami Takumi NaGao 
Shintaré NAKAMURA Tunet-ru OrvomrKapo* 
Tehizé Omura* Yanosuke OruKa* 
Iwao TaTEIwA Shigeyasu ToxunaGa* 
Hisakatsu Y ABE Shinji YAMANE 


(* Executive committee) 


All communications relating to this Journal should be addressed to the 


PALAHONTOLOGICAL SOCIETY OF JAPAN 


Geological Institute, Faculty of Science, Imperial University of Tokyo, Japan 


ae tae 


ane tarsi 


ith potest soed nip 


Chek Suen ami 


